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1;^ '^r Co '3 .(l..ry .--•-i.c .ticn 1.: onr c«’irtry is p-.rtlcnl ^rly 
t xur f""? c-.iiJGraK wl' tl%e rr-i-.iiy ( 14-17) y^s^rs iS 
I'SG'"’™ e:i' ?f? by C i :“'’.5.sri3r,^ ils^crt 195 3 * S tbe surpass 

cif sclc-'-ce tff^cV.l/a ::t ttis st^s® sbauTd Ik* t® a-t»*t ttw 
Gf ;^d^lesc®3»tg Ir. v^^risu? ^oy^cts s*t 

Th« st..tf: : r*" urdcr^bp ^spaats mt 


living; us Ttllcws:- 

*" 1, tin® sf ^delf:sG?3!+’S ir t’.^c arfa sf 

pftrE««a 1 livlrg. 

2, llaatiiis tbe 5!.-s>"(dg e*f idalascants Ia isastdlatt p*rs«a. 
s<^ci5^1 rel^tieiBskips. 

3« Ktttitig tkrt A««ds «f adalascaats la l*»edlsit« sacinl 


civic rel*.tla»ships* 


4. Maetlfig tke »eeis®f ^ialaseamts i» «c*a*ftle4 
rats tifAskips, 
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Cci'??5P<5 b«3 p^ytpr'"'^ every riiid c? hnv-r ^ptivitics. 

It p. is "«t its ©yet*.*tic*" ^th*' *^1" busljt'^ss, ef^uc^ti** 

ajiici Jill other ;»r*fes-".;!©t.r.l 
Gnltnrr^l Values i>f Sojeasca;- 

In order tc- undorsta/.d tVio envlrnsa© it, one r.aS t@ base 
his kjtfiwledgc cii scieistific fausdatier ■’aye* vhich the eiivlreii— 
eftiit is built. 


M.gcl!?.ll»ary Values ef Sclej^ce:- 

T--50 dlscinlin^ry values of Scioae which ^re derived free 
the study «f aJ?y science subject, are tee Values and traiBi»e» 
which «ay be transferred t« other fAdds ef er ctlcal werklnj. 
The scientific acthed has extended te a^**sb every ars^ ef 
hunaa activity. It h^s been largely responsible fer the progre¬ 
ss achieved la the fields like Medicine, industry etic. 

k'ev in-erd*r te achieve these educ*ti«nnl Values ef 
■30^''v.c* an analysis ef aias of t«.4cnlag has be-^n wa^e 

by Wilbur Soauchanp in Instruction in science which holds true 
for entire pregrasae ef sclei.ee teacnifcg in the secondary ** 
school. These alns asd objectives nre classified under the 
fellevrieg six he|dst- 
i.. Knowledge 
B. Sxpleratlen 


* Science Teaching by left page 4i* 
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C* Abillti»», !• T« tkl^k «ci*] 0 .tific«,lly« 

II, T* US© scl«stific imstia»eats c«i«®a la 

ths l^'bs'ra.tory. 

D. Attitudas. 

S, Ideals aM 

F. laterests. 

S® ©ac^ every ujdt la t3&9 teackiaj ef scieac# als®iili 
minister t* tfeese specified alms and •bjectives, 
lMapr3 ;aJat...CHjJC4Qj;txlAUc^_ef Pv a& ml m_etk»4s teacMme Sfileacji 
snb.iedts 

la the jpamjheletj second FrtiessI Scieac® Day issued 

by tbe de^sart-ievit ®f exteasitn services H»P, Jabalpur* it kas 
been emphasised that the te-ic'ar.g ef sciauce la ®ur s^ifeela 
meeds te be thereujhly ever hauled sad reerieated. It has beea 
expressed ie the relieving verds*- 

'* It weuld net be sufficient fer our students te be merely 
acciiaiated with the centsT.ts «f a given science curriculum. 

They sheuld h^ive eyyertuaitiea te develeis abilities, such a® 
critical tfeinkims, seuad Judgemsat, creativity amd erijiamllty 
which skeuld guide them la their appre.ck te every day prebleas. 
They shsuld als# acquire m^uiipulativ# skills, purpeseful ~ 
®bs*rTatiea lad a Scientific attitude, te be applied te all 
Impertamt phases ef life.” 

fe meet the above requirements, emr teaching ef sclmme* 
through dymamic metheds has te be erlemted,te the achlevemaAts 
ef its eb^actives se that pupils may develep all the desirable 
abilities as a result ef the eduoatiea they reeplve im the. 
scheel. imy such achievement vemld mathrally dhptmd e» vhat 
eppertumlties a»d faellities'Ve create fer,#hf ph|i34l^*,, _ 

' »# d^ht there i» me' simgle methed ^ieh eaibeilee h||; 
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chsiir:j.ot<5i‘istio*! af DyiSLj,«is«i tif te-^C'iii-x tt'.tt 'f t:'e 

tn wr yr<.'vid'? f*5r tb^ devei^^sise^t 


isf orej + ive aotivitjr ef tlLs c, il#* 

mf t.e^chijig sciei^ce, if i t is t® t)« praotisad 
effectiv«ly, i^u^t have laberat^ry a basis f&r success* 
Practical werk in* SGiawoe ®GCUpiea the ceatral yasitlem f®r 
all the nef'.edis. 


As a aiattex* *^f fact-j extrewity there is Lecture 

eethei iM which the creativity ef the stu4e».t% is tetally 
vaisished at th? ether extreaijty, there is laberatery ylaa 
which aaiuly de^eads nye?i ^racti»al werk ar-S M±*tJmt«ianexx 
®rigi3R,ali!ty ef iieaS, le whiek krewledgs h*s little 

i^yertaace. Therefere, the aia sheuld be te fellew a «ethei 
i» betwcer- the twe extremities. 

Any way} Laberitery werk feas its #w» pl^cd Ik the 
tcachijig »f science subjects. Its iK^ert^iiCe in w«rds ef 
Mr. Feff is giveit belew:- 

’• The iKdividual laberatery werk whereby every yuftl 
participates in. experiwentatiem amd first h^md experiences 
Khix with Materials ^jaa equipeent^is ae»sisered te be Justi¬ 
fied in seeendary sckeel science. Individual luberatery werl: 
preduces certain results in the pupil nere peminently than 
dees the deeenstratlen.^' 

Prier te tke reerga^-'isuti®^ seeendary educatlen in 
eur ceuntryj the teaching nf science wa* nesthy b^sed #n 
lectures and diseuisiems. Set enly In eur ceuntfj* in the 
ceantrlec like tee, the instmetleaia iMiterlnli 

encyelepedlc In ehara®ter nnd very fm^hehtni^*, 

gecendary Iduontien Gennissien h*« Inid. Ite’ 


en dy^nid chnr^etejftstie «f 




Huplls arr te be tn active 9,irticl?c.»ts i» tfce lustructlejial 
l>r«gra»*«. Laber*tery instruc+ieft has beceae very pepular ii 
ths present era ©f sciej^ce tc^chlr-s* Te-day stress is bela£ 
laid. ©K inductive setbed ef teaefeinj; which lacludes the 
jftreseetatiea ef instructieasl materials in the fere ef yrebleas. 

Metifleds b^se'’ ex rate learning eewer^aatlen are being 
discenr^ged teday. lT|>«ri«esitatien, 'Dewenstratlea illus- 
tratien, kre chief characteristics ef dyi».inic nctheds* 

Varie^is »'*theds ar» bei^^g practised in erd*r te carry eut 
the successful teachlj^g ef science. These eetheds *»y be 
enus»erati*d ar bel®w«“ 

1. The Unite* ‘'fethedg 

S. ^estien a»*d Answer Hethed. 

3. The Eeferaace Methed. 

4. The CentraCt Method. 

5. The a®sif**®J®t eethed. 

6. The yreject netked. 

7. The heuristic Hethed. 

8. The Lsbepatery Methed. 

P, The Deaenstratien Method. 

10« The Oencentric KetHed. 

11, The Inductive a*id Deductive Methed, 

Place ef Laber^tles 1» the teaching tf. SQiPmCjr..3U.l?ifg-t&t:a 

Any sethed tf teachli.g sciefflct, hew se everjtf effective, 
can net be i»y levee ted se lecg as yrejer fj^cilities 
eq.uipne»ts are net availSpi»’*5^c«» •» acceunt ef 
its pr£.ctical werh and de«eastratie».j k|^s get an unique yla©e 
in the curriculua ef scheels* This naiqaeness ^Ise results 
fra* the veriety sf ntterials aad sxf#rl«emts necessary f«p iti 
effective teaching* Mest ether subjects can be learnt if 
erdinary teels are avtll^ble, sack as pencil, paper, blaek** 
beards, text beeks and a few sappleaemtary aids* these are alt# 
essential fer the teaching sf selence, bat 'if tfciy are the enly 

' I ''' /I ^ 

teels, fciemce beeeees a dull a^ en-cimterittiisg «ab3#e-t» . ^ 

It It' if t# b# learnt effectively the subject eatter ef* , 

I it * 



scieuce be scie;*ce tffi*ACriirij wst b® 

b^sed OK ®-b?erv^ti®n if.d ^i\>#‘rlweK.t. There CuJf- be n* siibsti- 
tvi't-'* for these, a-'it j^rfereJng exjeriaer^ts Ai&d Ittriilag t« 
nake clese eb^ierv^tlej&s» require special fAClllties aeA these 
are lacklag at preseat} specially at the seceadary stage. As 
a result) science teaching suffers a severe hj^Mlcap 1& these 
regiens. 

Under the clrcunstaace h,±1ei neted abeve laber.teries 
play the nest iapertaat rele Im the teaching ef science* The 
teachliig ef any branch ef science can enly be effectlTe in 
its true sense) if it is fellewed by thereugh practival werh 
by individual studentl^ and denenstraflen werk by the teachers 
ef science. Inpertance ef practical werk in science has else 
been enphasiaed by a bedy ef hdd Majesty's Xnspeeters ef Engla* 
in the relieving werdiJ- 

*"It wenld be unsatiafactery if the pupil's pradtleal werk 
Cane te be United te the dencnstra^ien ef knevn prlneiples 
by netheds in vhese design they had ne part. Full Vj^lue fren 
investlgatien in-te nnkaewn preblens will be achievable enly 
if pupils ha^a reached a stage when they are able te appreelats 
what is in velved In the planning ef an e::q^erinent*'. 

As already dlsenssed) students ef selenee are expected 

met enly te have faOtual and theeretlcal kmewledge ef eentatn 

prlnelples.’i"' they sheuld be suffielenUy fanlller with 

erdlnary scientific InvestlgatleiW) the necessity fmt eentreXs 

and ths degrse ef neemraCF required in each neaserenent te 

achieve the purpese in mind) and they ehvnld ha^ M 

practiee in femulating a» argunent hneed Ufeit, ebservatleh***: 

* Seiance in Sseemdary Soheeli) Ministry ef Xduea'tien) 

Lenden) Fege ti* 




Tkuc it b«o«M«8 evidtjit tkat sclvatlfie studies oaii aat b« 
pr«f#rly j^r»stout«d i» tk« j^bs^ac* af w*ll •qul]ij»«d and 
talK«d scleaca labar^^tariffs* 
tfl. tKf 

Tkt prffbleff «f vrall ffquijiiiffd l,^bffrat*riff* i* fff f^r rffaekl* 
iMpffrtaacff during tkffse days fff sciffatiflo daTalffyasats* Kfftkiag 
substantial can b« 1^ tk« kigk«r Sffcwadary sckffils ar« 

nfft prffvidffd witk yrffjffr labffrj^tffry facilitiffs i» all its 
asjf^ffcts. As a Mattsr «f fact I fsffl tkat m* ssriffus attffktiffm 
kas b«en glTffa t* tkis aSfffct af rsquirffasats mt sciffkcff tsa^kia 
fffr Want &t jirsyar ffxplanatiffn mt labffratffry cffnditiffns in snr 
ragiffn* 

1 WaS fffrtunatff ffnffugk ts ss* tk* seisncff labsratffriffs mt 
a fffv institutiffns in sur rsgiffn during tks caursa af eamduating 
tka praotieal axaninatian and faund tkat standards af gffrfar<* 
nancff af studants diffarad fraa flaca t* yla^s* Studants aan 
mat bs kald salffly rffskansibla far it* Sinoa tkan X k^d a 
dasira ta invastigata in ta tkis fkald af graCtiaal vark and 
tka a^yartunity eana wkan I ialntd tka UniTarsity a* k jirivata 
candidata far H.Sd.Sxaninatian. 

Tkarafara^ 1 ksTs takan «y tka a|iyartunity ta naka a 
suPTay af axisting labaratarias and tkara by brining ant sana 
snggastians far tkair isqiraTanant. X oan nat ba daflnita akamt 
tka axtant, X kava baan abla ta aalna tka frablaa in kand bnt 
fran sinaara iff arts ^ X aan anly yraswia tkat it «ay fi'a* 

Sana nanantnn ta tka sa*** ^ salas^a taaaking In llgkar * 
Saaandary Sakaals af tkis ragian* 



a#aaaia 




^ 


S-jLA-i’. .T,;! 

FfbXc; , PIa» A&4 Pr»ce^urtt. 

I» the first ch]iter dlscussien ,^b@Mt tk« imyertaaee •f 
laberaterles in the teacninc ef science k^s been given, in 
attenyt Mas ^Ise been nade te give a general view ef tke existini 
science labemteries tegetker with tke ains and ebjectives te 
be ackievet tkreugk tke teaching ef science a'b tke Slgk SekenAarj 
stage, New In this chapter tke yreblcv in hand will be ditcnssed 
alengwitk the plan an* precedure that has been fellewed in 
taking up tke study. 

Prdblfit 

The preblen that kap been taken ue fer study Is An 
invest!gatleu In te tke cendltiens ef science laberateries in 
tke ligker Secendary Sckeels ef T.P.Reglen.” 

Tke dvvelepnent ef Higher Secsndary Sducatien in H^dkya 
Pradesh in general and in Vindkya Pradesh Reglen in particular 
is gelng en very repldly, ilerg with tke General Sduoatlen} 
Science fiducatien is alse being given its due regegnitlen* is 
a teacher ef science in this reglen fer a peried ef eight years» 
I experienced that tke cendltiens ef scinmee laberateries a^* 
net Satlsfactery. This peried is a ef transitienal peried 
when nunber ef ligker Secendary |ckeels is Increasing day by deir^ 
i nunber ef Juhier Ilgk Sckeels a^s dlrsetly being r|iied te 
ligker Secendary Status kaUlng me censideratien fer teaekimf 
facilities available ever tdsere* Under the eireunatanees netei 
abeve this werk ef an enpHratsry nature ha* bewi taksn Uf* 

Befere enterind in te the plan freeednre adefted, St 
will be better te give the |«risi.ietlem ef sy ai^reudh n»t , 
nine an expl^nntiitt'tem# UNid* 
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Tkc w«rA scl«AC« l«ib*r;,t*ri98 steads h«r« f«r tke lAb*rat»» 
rl«s ♦f tkree sci«»ce subjects i,e. PjRrsics, Gkeulstry axil 
Bieleg^j^Tke ceadltleas kave beea surrejed mestl^ la {eaeral 
aet la particular fer a pertlcular subject. Of ceurse eklef 
ckaracterestlcs ef laberaterles ef differeat subjects kaT* bcea 
givea due weigkt la tke study. 

riew tke jurisdtctiea ef ay field ef werk exteads te sevea 
districts ef V.P.Beglea, a^t acted belewt- 
1. Ckkatarpur* 

S. Tlkaagark. 

3. Paaaa* 
d. Sataa. 

5. Jlewa* 

C. Sldkl 
7, Sk*kdel. 

Feraerly district Datla was else lacluded la V.P.Beiiea 
but receatly tkat district kas beea traasfeared te Qvalier rayia gi 
regiea la matters ef educatiea, keaee tkat kaS aet beea aPpre- 
acked. 


Pld# ir— 

My efferts kaue beea te tackle tke preblea seleatifleally 
as fer as passible. Soleatlfic appxeaek te seme preble« eeaslstt 
ef tke feklewlag steps* 

1. Maklaf aa aecmrate sarrey ef tke preblem. 

S. Cellectlaf €a^ 3 pe|ar*lB| tke preblem. 

S, Prawiag eeaelwilems fre« tke daU celleote*. ‘ ■ 

Tkerefere, tke fJftblei kes beea dlscassed frea tke fellewlai 


palate at lieir# 



jj*" «• 
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1. k £*ft«ral *urY«y •t scImc* I^b^raties witJi r«g^ri t* 
tk«lr rarlaus aspects k^s be«a made* 

2. Datas k^^ve been cellectad frea tk« jarlsdlcatlea 
mader study, 

3. C*»clusi*as k^v* been drawa @a tke iaterpratati •« •f 
♦•he dj^tas celt^cted, 

Mestly ceaclusiems ^re la the fera af prablaas la tk# 
t«a< 2 hia{ af sclaaca caafraated by sciaaca lacturars aid taackar# 

4. Oa tka b^sia af tka caaclusiaa* irawa by iatarpratiai; 
tke callsctad datas; saae suseestlaas rafardlag; laprareaait 
la tke caadltlaas af sclaaea Labaratarlas kava baaa (iTea* It 
kas alvays baaa leapt la vlav tkat tka sucs**tiaas flraa ara 
la caafaralty wltk taaad aducatlaaal fraotlcai asad far tka 
tayi^ckias af sciaaca, 

Pracadurat- 


Fall awl a| aci^as laTa baaa ad ay tad tagatkar ta gatkar 
lafaraatlaa aa tka Tj^rlaas i^sfaets af tka prablaa* 

1, Qaastlaaaalraa. 

II* Parsaa&l absarv^tlaas by Tlsitlag eartala labara,tfrla8, 
III, Study af RalaT|at Lltaratare, 

Slaca tke tlaa at tka dlspasal wad skart^ It UaS daaldad 
ta gather lafaraatlaa aa tka Tarlams aspeats af tka prablaa 
aalaly wltk tke kelp af a quastlaaaatra, la pr^ariag tke 
quastiaaaatre y eaaslderatlaa was glyaa ta tke laagaaca a*i 
ceastructlea ef tke qaestieas. C^re was takea tkat qaastieak 
were eeastrmatad la alear laagaage aid l^t tkay ware arral^si 
la apprapPlata saetlems aad daslgatd la a way t# 
mjLXlaaa aaaTaalaaat ta, , ,, .. , 
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Qtt«sti*»» 4 ires w*r« s*rv*d t» 75 imatituti**# •f tk« 8 »t«a 
districts. Cars w^s talcea tkAt the re^reseat^tive sa%|>l« aay »®t 
be & bij^ssd tae, questi*A»air8 were distributed te urbaA, rural, 
G'svt,, gevt., Beys Girls Scheels. ?urtli*r, Oa« eere 
®eiat w^s seasldered while servii^s the q,ueatl®iuuiire*, that the 
eld i^s well the aew iastitutie/ts, both aay k,jiv« due reere:seiitatie» 
ia the s-«ple. Tk1e is, wkat be s*id, abeut the reliability 
and validity ef ay werlc. 

Tj.ble giveja belew gives a clear picture ef the questieaAairs 
returns. 

TiBLk ITO. 1 

Ne.ef <|u»stle»3iairesj ^e.ef qu^s-'-tejM^irs I »f 

served. S returaed* 5 Heturi. 

_I_ i _ 

75 44 585t 





5.It, 

1 Haee ef District. 


Ke.ef letuXAS. 


} . 

1 


1. 

Ckkataryur 


9 

3. 

PaMia 


« 

3, 

Sataa 


• 

4. 

Kewa 


8 

5. 

Sidkl 


9 

«. 

Skakdel 


f 

7, 

Tlkaegarli 


f 


Perse**! Obierv^tleiu*- 

I*, erder t# sutfliWitat i*fer«»ti#Jisi ♦ilsii.ti|(wt . 

quest! eii]|*l?e« %e ebtdiii Ml'tke T*rdi«s is sues | 

■ I ' ‘ 4.. .‘‘3 
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itrs»»al Yisits t® lab®rat«ri«s •f i»stitul#»s w«r« 

Raedod* As suck, I persaaally visited a few institutlems wltk 
regard te sciejnce laberatarles* It was tried tkat visits *av be 
uaiferely distributed ia the regiaa and tkr refers all types #f 
sckeels vmre visited. A-aejig tkase sckeels, tkxxatvxAkxxxf ixx 
tkere were, Rurul, Urbaa, Beys, Girls, Gevt. Gevt. 

lastitutieas. la tetal liberateries ef elevea sckeels were 
visited. Oaly elevea sckeels were visited because ef skertage 
ef ti®e at disjesal. 

As a Hatter ef fact very little w#rk kas been deae ia this 
aspect ef scicace tsacking ia eur regiea. Aelevaat literature 
regaPdlag tke preblea ceuld be available la a very liHlted 
quantity, Tke iavestigater Made a eerresyeadeace witk tke 
fellewiag autkerlties la erder te kaew seme tkiag abeut tke 
study ef scleace laberateries, if it kas beea deae se far ia 
eur ceuatry ia geaeral a^^ regiea ia yarticular* 

1* Scieace ceasultaat te Dlrecter ef Public lastructiea, 
k.P.,5keyal» 

a. Directerate ef Siteasiea-Service, liugrauae fer 
Seeeadary Iduoatiea, Gevt.ef ladia, Hew Delki* 

3, Asslitaat Birecter ef Public lastructiea, leva* 

4. ler Majesty's Statieaary Office, Leadem. 

Me reply oeuld be received free tke autkerlty queted at 

I 

serial eae tkree a^^c^t. Prea tke etker twe seurees sene 
refcreaces were Made fer study g^bedt tke yrebleu lu kaad. 

As suggested, refereaees were ceueulted akd tke MeAkakeu a^emt 
tkeM kas beea made at tke prefer plauee* It affkdS^u* te me 

tkat literature relatiag laberatery previflem, ee fa3? p?edu#«l 
ia eur eeumtry is liwitet* Any tM# iliWEe ef wkat ever 
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*«agre liter'jiture waS a'v&il^ble k^s bn®*. iiic«rp*rat*(i 1» tk« 
w»rko 

Tkrougk cut tkis w^rk^iiscassi^n is based •» tke i»f»rsiati®i 
cellected tkr«iigk questiejuiattes* Tke reliability ef tke 
is to be takea witkia tk® liaits ef tke qaestioiuftaire MOtked# 
ef tke work. la tke dlscussioa wkore totaal awabers are qaetedj 
tkoy refer to tkis senile ealy la ▼lew ef its saall size 
t.key skeuld be treated witk due oautiea* 






P A 1 T ■> n, 

flllPTlR* III- 

I» tkt ••«•»* tkapttr * iliWMi** ab#«t 

tt. ,r.l.l« .»i it* »U. «* »«••««• t.* >*«» >" ^ *“• 

01t.,t.r ITU**.* «(Iid.t«.*t, t«A.r'. ll.lt.ti.M a** tl** 

f.r «rk .rt *.«wtratt.. «rt tm tk. UuMt 

s«tk*ii will itftlt* 

axllitni , , , 

Tk. tu*)»in •t Ml.... 1. t** *itt*r s«*»««)r 

tkl. «»!.. 1* **1»« *!«•*•* ^ * »r...riw •TU.kM tf *.ikT. 
Pr,i..k B..r* .f S....*.rT Bk.,.l, *k. .Mr*** i» 

P>U**. *»* 

,r..tl..l k.tk. It k.. k... «*• MM« 1 *«I *• »*•• ^ “* 

,T».tl..l k.tk ..Mr*t.lT. Pr..tiMl «MlMti»i ik Ml.... 

..b3..t. k.M ..t . x.rr lM.rt..t ,U... «*t«Ml .xm 1-» *» 
a„.i.t.* kr tk. k.api t. ..a..t tk. ,r..tlMl «..lMtlM.. 
8t.*..t. kax. t. k.., a P...ri t tk. «,.rl.»t. i» 

IX. X .M n .U..M a.* tkl. PM..* ka* * «*•* »*”«*“* »* 
.apk. 1 . tk. MPk. aU.tt.l t.p ,P,.ti«l MUilMtl... 

n. .diM. .f tt. k«Pi 1* tfc.t *P».tlMl *«k »>Mt k* 

ii.tPik.tK «if.«iT tkPM^i «* • •* * ***“•'* 

.».k.P .f «».Pi»»t. t. k. •mrUM 1. « »kPti«.l*» •!»*• >“• 
k... tUH W 1 » tk. .TUakM. I Hit t «,.Pl.Mt. ta. .lit>*« 

, 1 ... 1 .P «.tT 1 «* ®“ “*"*•*“* 

k.4 1. l»T*l*»t “* "* *‘*** 

tt.«r »W*«i>ik** * y*”* . ' 




Tkt v«rk •t ieltM« t«Atr«s r««BA tk* 

t«tek«rs tf s«l«met vk* ar« flBallf rntj^a&tlkl* f«r « smattisfml 
lMfXwtmtatl«K tf tk« ••kts* 9t tkt Baard. Taa*k«rt dt tk«lr k«ft 
t* araiilat* tkaar^ aad pr^atlaal aasrta yratarikad far tTarjr «XaBs» 
B«t at alraady dltauttad Im tka flrtt ak«]itar tkat talamaa !• 
«mlq«a as a imkjaat wltk ragard ta lit aqmlyatmt amd tiaalal 
fatllltlaa raq«.lrad far its taa«klag* Sa taatkart af aalaiifa kara 
ta aaaaiuLtar a Muskar af dlfflanltfas lx. iiaatlAg tka praaarlkad 
gaal* Sa far at tka taaaklxg af tkaary it aaaearaad} tkat aay ka 
aarrlad am ardlaarlly Im a>^7 kka aakaal a>d alta vitkamt 

amy ayaalal fj^allitT. But at taait at tkara tt^xdt amt tka qmastiam 
af pr^atiaal vark| a mimkar af faailltiat ara Immadiataly maadad 
far tka mark# 

Pruttiaal mark raqmirat a tmltakla tikwr t lakaratarj 
kmlldlmg far arary amkjaat mkara 1» ttmdamta aaT *• tkalr pr^attaa] 
mark. Alamg vltk tka kmlldlmg amd fmsaltmrai tka raqmlramamta ^ 
•mltakla alftratmiaa, akamlaalt a»d atkar Itamt ara alta mary 
aiaamtlal* fkAataatkar kat gat llmltatlami far iltakmrfimg 
kit dmtlas af ttaaklmg ttlamaa amtlafaftarllT* 

Sama tlmat kit mark It ktmdiaappad katamaa af paar prarltl** 
amt af kalldimg amd fmrmitmra amd t«ia tlmat kaaa«ta af paw? 
aqmlpmamt af afparatmtat amd atkar maaamiltlat* 

Hara amar, taaakart af talamaa ara amarwarkad mitk ta aakf 
atkar aatimlUat raqmlkai far ^a aamdmat af tka laka^atary^ ikii 
pmrakatlmg af aqalpmamti malm^talilmf all tka Sakamatk^ raaardti 
aattimg «p tka damfiwtratiam appamatmiat §M ^ ^pmi^tlidki 
far tka ImdlTldmal pruttiaal mark* la kat ta galda tka itatarntt 
dmrllMt tka aamrta af prattlaal varkR la ka* ataa ta idMPtk tla, 
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rtttri Xt Is ossAtitl tkat 

•f t«l«Ee* sksmli lit ]prtTi4ti vltk tht asiiitEMt tf itat sldlltA 
ami traXmti kalis• 

If tkt lital ttmiltltms tf tkt syllakms rtqmlrtatmts t,xm 
tt kt Btt Im fill, lital fn till tits kt frtTiiti* 

£ifiliAfi,Xtr,Jski.„,ftskUtil.,yfi>: ,kiMi iMtiitgiUti..yfrfc .tfcA 

STtrr smkjttt tf stltmtt kas its Alrttt 7 tlatltmsk|| vltk 
tkt itatmstratltm vtrk ky tke ttatktr alt pr^ttltal vtrk kf 
ImAlTlimal stmitmt. 

Tktrtftrt) ttatklif tf stltmtt Im stkttls aast kt j^ijmstti 
kttylmg Im Tltm tkt a^*v* mtttssltlts tf stltmtt ttatkligt Tkt 
tlmt tj^klt tf tkt stkttl mmst kaTt frtrltltm ftr frattltal vtrk 
Im tTtry stltmtt svkjttt ami Im tTtrr tlmss* ks a aktttr tf fatt 
tlmt taklt Is mtt | fr^mti kt^imf tkls fatt Im vltv aik stltmtt 
ttatktrs art k^Alf klmitrti* 

STtrf ttylt Im stltmtt smkjttt vkllt ktlmf tmmfkt Is tt 
kt ftlltvti kf a smltaklt itmtmstratltm. Ms alrtaiy ilstmssti 
Im tku^ttr It tkt iTmamlt attktis tf stltmtt ttatklif art kattA 
tm itmtmstratltm ami prattltal vtrk* 

Im tkls waj It is ttmtlviti tk^t fatlUtlti rtqmlrti ftr 
tkt ttatklif tf stltmtt mmst kt frtvliti Im tkt lli^tr atttmAa^J 
Stkttls* 


IS' 


‘1^ 




Im tk« yrsTlvms okaptori l»»»rtaA8« tf yraetlv^l 
D«K«Batratl«m vark 1& tke taaekluc sei«Be« k^a kaam 4llaaiuti«4* 
It kaa ala* 1i**b, ilataasai a* t* vkat fart lak*rat*rl*a flay im 
tk* t*aokla|r af aalaaa* aatjaata. law la tkla akafttr aa aaalytla 
•f tk* aiiatlaf **aAlti*aa *f a*l*a** lal>*rnt*ri*s la •ar r*ci*a 
kn^a l»*aa tla«maa«A. 

7k* alaa af taa*klag aalaaaa saa a*t k* falflllai till 
tk* faellltlaa af vail aqmlff*i akA aalatalaat lakaratarlaa ara 
aat avallakla la tke ll(k*r SacaiAary Sekaala* Syklakma r*q^r*« 
aaatailf tkay ar* t* k* a*t la fall| ala* raqalra tke fratlalea 
*f vail aqalffaA lakaratarlea. 

Darlag tk«aa days a raflA eafakalaa af •im*atl*a la {*lat 
aa tkr*agk eat tk* raglaa* Kav llgkar Saeaalary Sak**la ar* kalaf 
afaaad* It affaara t* k* tk* f*li*y af tk* Q*Tt* *f M.Pt t* 
f ravlA* aalaaea r*e*galtl*a t* aearly all tk* llgkai^ S«a*aAafy 
Sak**la *f tke ragl*a. 

la *r4*r t* ka*V| kav far tka rac*galtl*a ef a«i*a** 
aak>et* la tka aak**la aaA*r eamalAaratlaa la 3aatlfl«i| a 
qaeatiaa vaa laaladei la tka qm*atl*aai| 9 a a* flrta k*l*v» 
Qaaatlaat* la sat vkat r*af »«taf tiaa r***^ti*a wt aal*a»k 
**mraaa la y«vr aakaal la JmatlfiaA 

(a) lk*r* la aaffleleat amkar *f atadaata effkplaif imii 


gr*a9. 


(k) X*« kaT* a«ifl*laat aaaker *f q:«allfl*^<f«#tiu^*9|<>,. 


taaokari* 


-j. ■V'.r 


(*) X*m vitH afelMai aalmtaikii 
atl*m«* aakjaeta*' > ^ 
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ia a^Xytls mt th* rteelyei la flTtK in tk« 

ta1»le belav* 

TAP^I y,9>1 


5.1a« 

'Rasj^acts In wklak raaag*' 
'nltlan la Jnstlfiaf. ' 

la*at sakakls ' 
glTlmg k*»ltiva' 

_xaily<_L_ 

Pareantaga 

1. 

1 ' ' ■ .1 

'Snftlalant niiakar at ' 

1 1 

SO 

1 

1 

•Q.1 


'stiMlants. ' 

• 1 


1 

1 


I. 

'Svtflalant nwskar at ' 

1 1 


1 

t 

4T,T 


'Laatmrara & Taaakars ' 

1 1 


1 

1 


i. 

*Wall aqvipfak ani. ' 

i 

1 

1 

1S.t 


'Malntalnaf lakamtarlaa ' 


1 



I I • 


Vvm tka takla glyan akara fallavlng IntarpratatinM 
a^m ka aaia* 

1. In tka tanflat *9$ •t tke aakaalt nra kavlng anffiaiant 
nmnlsar at stnianta affarlng aalanea graay. Tkla akava tkat tkara 
la a iaTalaynant at a Jl tankanaj ta laarn aaianaa. tkaaa aakaala 
ara fr«i mrkan as vail as rvral ara^a* 

!• Tka fravlslan at tka taaaklng staff la mat vary na tt i gga faa 
satlafaQkatT ns kaaanas alaar tran tka faraantaga aalian* Tka 
institntlana k^ylmg amffiaiamt nnnkar at mks atnftanta aftajking 
aaianaa smkjaata akaalf ka aasj^alaaiilf aqmlffat vitk snita>la 
atatt tar tka aaka* 

S, Sa tar a» tnastlam at imU aqnlfyaf ani kalntainaf 
l^karatarias la ^naamai, tka jarawitaga »a®f||f%kly Xvf* 

Tka anoaaaa at aklaiiaa taaakljag it tt la 'ta tta alMv 

ak^actlvaa, Halnlf f^anta an its fr,atlaal Talna In Ufa# In 
Safa ann atniants aanli nat kaTa tkaran^ fjfaatlaaX knavlatga af 
aalMtltla irinalflaa *nt tkaarlaa taa*, tka ^ 

'''K-'.'vjj . 
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solcAce t<MieU.Ac at tke ligkar SacMiary stai# ¥»al4 fraTt aA 
Attar tCkarafara praTlalaA af wall aqulfyaA laWatariaa 

shauli 1>a maia. 


.tolrtrittry lUlilMi 

3 ka tlscAsslaA a^*iAt tka yla®* lakaratarlas lA tka 
taaoklAc af solaAaa kas alraa^y kaaA glvaA 1 a tka frartaAa 
ekaytars. Ska stAiy af tka labaratarlas Is ta ka aaia irltk rafa^i 
ta tkalr Tarlams asyeabs* Tka first aaA tka mast Isg^artamt asyaat 
far a salaAca lakaratary la tkat af a sAltabls bmlldlAi fAlfllllAj 
all Its raqAlraaeAts* 

SalaAaa taaeklAf caA Aat ba aarrlai sa afflaltAtly till 
tkara is Aa SAfflelaAt accaAmatatlaA ta asAiACt tka yraatlcals* 

Is a Aattar af faot a lakaratary Bay kaTt all tka laetsaary 
seiaaea aatarlal} Ilka akaaltals aai ayyaratAsas kat If tkara is 
AS rasM far tka staraS* *f all tkasa Itus, tkay will a^ t* *> 
v^sta aAi AatklAf alsa* 

Tkarafara, vltk a Tlav ta katlAg aa Uta if lakaratiry 
kaildlAC lA AlffariAt sakaals, a qAistiam Aas lAilAiat Im tka 
qaastlaAiuilra ta tkis iff aat* 

QAaatlAAt kkat Is tka Aatara af lakaratary fravlslam ftr soliAsa 
lA yiAT sakaal ?» 


«R mm mmm m mmmrnrnmm mmmmmm^mmmmm m rnmmm mmmm 


aayarali 

mmmmrnmmmmmi 

IfPkyslas 

i.GkaAistry 

»*Blilify 


I GiAklAaB 
1. lU tka tkraa 
I* Pkyslas ft Gkamlstiyr 


I 


S* Fkysias abA Malaiy 


4. OkaBlitiry fB^. 


I' ‘ 


■.? '■fT,' ./r; 


V 




• to «> 


llesfMS«s raeelvei im tkls ovmmectlcm Ar* ta1»AlAt*d bAl«w>- 

■JC A .8,11.18 


S.K.^VAtETA af yXATislAE 

I 

lA.af 

Sekaals* 

1 

1 

PepoAEtafA* 

1 

1* 'IatIek SAfAPAta lakaXA'- 

11 

1 

t 

t 

17*1 

' taplas. 

1 


1 

1 


t* 'lAYlEg tkPAA OAEklEAi 

9 

1 

1 

10*4 

' LAkaPAtAPlAS* 

1 


1 

1 


it 'lATlEg tWA OABklEek 

11 

1 

1 

11*4 

' LabAPAtarias* 

1 


1 

1 
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ABAlyslsnv^rAcartimK tyy* •! )us Mt 1 »«mi flTAm 

AS It ilrsetly ites mtt cAmoerK tilt prAblm. 

IllA SOkAAlS IMiTIac SApArAtA lAbAFAtArlAS AAJ EAt lit 
faelAf a> AOAtA prtblAa rASurilAi i^AQAAMAtAtlAA far tkt A^^AGtloAl 
vArk aaA fAr stAral* tke AAtArlAl b«t tke gaaAIUabs mt tkASA 
kaTlmc tvA Ar tkree lAkAratArles oAaklBAt, ata Af a fTAfA 
OAEOArm. TkAAi^ tka yarAAEtAcA ajT sokaals kATlEg tkraa lakaPA* 
tarias ■! aamklEak is EAt AftraAlAbly kii^i yat tka fraklam Is 
lEf artAEt AAE3l4arlEc tka affaet •{ skaxtAca at AsaaMiMAAtlAE 
AE saIaeca taasklEt* 

Omt Af tkasa imititEtiAEA kaElEg aai^ea 4 tyya af 

lakAXatarlas Ie tka saivls EAAXly kOl art kATlEg xASAfaltlAE iM 
SAlEEAA sEkJaats iM llfk takaaa CIabsab fax a|^ lAXfaH. #£ 

5 yaAXA aeA lE Ilfkar SaatEkAiy CIaaaas fkx tuf^ jAars* 

PxlAx ta tka eax^ax a#^.?tiiilkyE IraiAAk tkiJi 

partfE.ifab Ik tka a# kHiAX »A*xi 

y-Xaat^AA^* 







“•li¬ 
lt tecoMos all t]ft« Bi«re Isfartaftt t« tliliUC} k«w tkesa 
l».3tltutl#]as v«ulA lura ««t tka staalftri •t aekiaTaaents 1& 
tka practical vark simca tka&> 

Tkase ftokaals ara kavlac IX 9 Z a»A XI alassas far 
eelaaca sti&Ay* Uakar tka skartafa af aoaamiaaAatlaa, af eaurst) 
tka teackars must ba facias prablaas la arraaglac tka practical 
wapk aa rigkt lAaas* Vfkan tkara Is eaaklkat lakaratary far twa 
ar tkraa subjects) arraugamaut af tka practical wark la tl«a- 
table will ba a prablaa far tka sckaal. Im ariar ta kaaw tka 
ax^ct nature af prablans arising aut af tkls oanklmaA type 
arranganant af labar|^tarlas | a, quastlan was IneluAaA In tka 
quastlannalra. fkls quastlan is in cantinnatlan ta tka prawlans 
questian {Xk abaut ^nature af lakaratary prarislan* 

Qn^atiant- If oanblncA wkat AlfflcuXtlas Aa yam faca kaoaSka 
af tkls arraxganant ?• 

(1) Practical wark af yaur subject suffers* 

(1) kalntauaxoa af apparatuses baoMias Alffloult* 

(*) JLrrangauant af practical wark In tlua table baoauas 

Aifficmlt. 

Tka raspansa af tkls ^astlan kas bean glTcn by tka 
salanca laeturars anA tCackars af all tka sakaals karlng 
eanblnaA type af labaratarlas. ^ay are af tka ^Inlan tkat 
net anly tka arranganant af practical parlaAs In time taklk 
bacanas Alfflault Aua ta skartaga af sflMsa mtkar tka practical 
wark af arary snbjaat suffers b»A3jr* ®nt af 44 lakc*ata»laa af 
tka ragian incluAaA in tka r^rasant,ttit*k' sauilk I* am ^ tke 
camblnaA type k.a* ^ fautla. fane af tka I.aet»rars A 
taa^crc'^rc nf tka afinUci' 'tkkt c#' 

aacaMiaAatl’Mi nastly tkara baacnci- uk' ■Cf*r Itpptnf In tkc , 


time table* 




Ia Ardar t» kAw tka azact sitvatlaA af tka i^raotloal 
vark kalAf daaa Im tkasa easklEad type af labaratarlas, a 
quastiam was lAclmdad 1a tka quastlaaBaira^ 

^gS.fc!Lmz Wkat systaA kaza yam aAaj»tai 1 a yaux sekaal far tka 
oaAdact af tka practical wark 1a yaar smbjaot 
(a) 111 tka tkraa elj^ssaa IX^ X XI da tka practleal vark* 

(k) Oily tka flaal cl^ss daas tka pructlaal vark* 

(e) PrACtle^l wark is dame Ia Y|^eatlaAs ar at tka aid af tka 

sasslaAS. 

(d) PraetlCi^l wark Is daaa aftar xkABsakaal kavrs* 

It Is fauAd fraa tka raspaasas tkat tka afflelaacy 1 a 
tka aaAduct af tka practleal wark la vary law* It ia famad^ta 
ka a samaral practloa ta get aaly a faw salactad aaparlaaAts 
camplatad at tka ead af tka sasslaa nAd tkat taa Ia tka flaal 
clj^ss* Tkls luASAtakla state af affairs is af a iT'a^s caacark 
wkaa Xl|kar SacaadaXy Syllakas is kalac fallavad la solaaoa 
tkramck aat tka raslaa* 

Tka kaaxd af sacaaduxy adaoatlaAi M.P. k^s praserlkad 
a AAAkar af practleal aj^arlaaats la BkysleS| Ckealstry aad 
Blalagy la Hi X aad XI elassas* Tkls practical vark Is arpaatad 
ta ka aalfaraly dlstrlkatad tkraagk amt kka i yvurs af Xli^ar 
Sacaadaxy stafa kkt tka reality is atkar visa* 

Tka iavaetlfctar aS alrca*!^ sta*!^ parsaaally viAltad 
11 lakaxatarlas* l>«riAf tkls parlad svaa practical taalcs 
af stadaats vara alsa ^aakad* It vas fawad tkat am ktara|« 
tva ar tkraa >axpari»#Ats vara aatad ky tk'tA'ia tka Praeti%l 
Baeard attar p parlad'.at-tkraa paari# Ba ftaaMd^^kra''#Mi^liai 
la IX# X Hiss, aid aaiiy ^'tHkl aXiaa daai'i^-ft|a^adi 

Ikks praatitnl vark li faiad ^ ^ k kivlikl «»*» 




Res>«ms6s glvea la rej^ly t« the qaastl«m ar* 

tabulated belwrs* 


-T A B L_S RO. > 


I !-r 

d.Ie.jl Systea udefted fer fractloal S Ke*»f I 
i verk* 1 Sob*#Ia«l 


i ^ 


Fereeataget 


1* I All tbe three classes 4e the i 9^ 1 BO.4 

I practical verk. I I 

B« I Oalp tbe flaal olg^ss dees tbe 1 SB i 79,8 

I practical verb* i I 

i i I 

S, 9 Practical verb Is deae i il 

J 9 1 

{(1) la VaCatleas- I S i*B 

1(11) it tbe ead ef tbe Sesslea i SB i 57 

9 9 9 

4* 9PraotlOal verk Is deae after 9 B5 9 57 

9sobeel bears. I 

_J_I_ 


Prea table ae.S It vas feuad tb^^t It sebeels are reparted 
te bave three separate laberaterles aad Trtm tbe table ilvem 
abere it is feuad tdiat there are ealx Ilae sobeels idiere XZy Z 
aad XI) all tbe three classes de tbe praetleal verk. Xtcv Im pH 
tbe sobeels bavlag tbs prerlslea ef 5 asperate aalDn la^raterleSi 
practical verk Is met umlteralp distributed ever three jeare* 
there a?e fev lastltvtlemi vhidh have adcfted bateh 
sxstem fer the praetleal verk. But the teachers ef these si^eele 


have ekpressed dmrlag Mf persemal visits that thef «te ever 
hurdemed due te this baM eyst^s. Biteh> eyeths'^ eultabi* 
tbe sebeel vhere' awtber ef eMemte key be kerb limm .Ih ««t 
se that tigabmiB lgE teaeber^b labeur be |«t|.te the.maximvm^ 
beaefit. 
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B«t tke Kuilser •t stHie&ts •fferlmg ael«fte« la mtt »• 

Tory larc«vl» the scheels ^Aej^mg liatok aysteK* i> qaestlaa v&a 
lKcl«te4 la. the qmestieaaaire la erier te kaev the aaaher ef 
aak ataieats efferlaf scleaee auhjeeta vhieh aar he aeea frea 
the table glvea helew«» 

„S_ 


^*1ie»lle.ef staAeats la 
Six, Xt XI eeahlaeA 
iefferlag soleaee 
Sgreaa. 

-- )r 

n 

te. ef atiAaatax 
teheels* 

i 

1• lAheye 100 

r 

1 

« 

I 

5 


t. {Betveea 50 .aA 100 

i 

t1 

1 

i 


3. iBelew 50 

i 

17 

1 

1 


_i_ 

_ L 



Se far aa the amltabiJhll^ ef hateh Bjntm la eeaoeraeAf 
It la qalte geeA fer the aoheela haTlag large aaaher ef atmheatf< 
ikheae • aoheela haTlag the aaaher ef atmieata aheve 100 are tlie 
acheela ef dlatrlet heai qaartera* fhla atreagth hat heea 
Oalealatei eeahlalag the three elasaea* fhe aete verthj featare 
la this resfeet la that area the aehhela harlag 10 aa the ae*#^ 
au|h ataAeata la eae elasai hare aA^teA the ajrateii a# hatahea 
la that elaaa. Se It la elear that there are a^eele er^ net 
haTlag ae maoh aeeeaaeAatlea that 10 at«Ai»ti at a tl»e mj weth 
aaeethly* Keeflag la Tiew the ahere aet^rik faete^ It 1# realleei 
that the frehlea ef laheratery hailAlag la Ttrsr aeate la thla 
reflea. 

aeeemUyi m Ihfemtlea aae gatlerei W M hAdataiMi:.'' ... 
Olreetet ef fi9^ie"Xaitraetle% 

Oeleaee Heeh la Tarieaa e^le^s I 

'bt effiee la erAer te kaev the a«t«al etfAltlea ef •eiAaea/;,-;’ 






- Xft 


l*T&»rattrl6s* By tk« tlm® 1 r#j^oJi#d tlier* fr#M BO 

sok««is vere racelT^d aiuL mm af tkaa 8liav«4 tke axlst^^Eoe at 
a sayarata soiamca klaolc* 

la tamkt) OaTt* af M.P. Is yaylnc Its oaMliarata xttsit 
attamtlam tawarAs solaaoa aAmcatlam* Baeaaitly kaavy grakt kas 
keaA flTam ta Makaraja Mmltlpui^asa llgkar SacaaAary Bckaal) 
Ckkatarpar far tka caEStractiaE af tva saparata sclaEoa klaoks* 
i.8 a Eattar af fact axlstaaca af a saparata solaEoa klaok far 
arary sakaaX pravltlEg selaEca lEStmctiaES is essaEtiaX* 

LakaPi^tary BeIIAIec far soiaEoa 8EkJa«t8 is Eat aEly 
llEltaA ta tka slEgla raas lakki^a't*^7* iTsry lakaratary kmllAlEg 
arar eeA akara tka practical raaE must kara laatmra rasM, stara 
raaE ate. attackai vltk It. Ie arAar ta kECv tka oaEAitlaM af 
selaEca lakaratarias Ie tkls respect a ^sstlaE waS lEelmAaA 
Ie tka qaastlaEsalra aS glYCE kalav. 

OmastlaEi ^kat is tka Eatara af aec«uBsAatiaE Ie lakaratarias 
af yamr aokaal ?• 


StIti|Pknlfia. kkt | OliPBigtrT. iaki, .. | .iltinT, 25* 

^ V<«k Vvi.. ««« 


1. IPraetic.l raaai Practical ream 

I • )i 

t. |LaatEra raaa )1 LaetEra raaa 

1. iDeEaEstratlaE | BaEaEStnitlaE 3 mi] 

ikaU 1 

4. I Dark rasa I Praparatiam rtav 
B. !Stara raai | Stara rasa 

I I 

B. {Staff ram I Staff ram 

7. I 1 BalEnaa ram 


I Practical ram 
Lactara ram 
Dmaiatratlam kail 
latajcioal SarAan 
Prai^ry 
itaff rarni 






m|tp 


Ae aEaljalA af tkaaa praYlaXaaa 

, , i ' . ’ ^ ' r , -I' ■ 

lakaratarias if glYm ki|lSl sp ,'^a jiixt 











Fk^rslcs Lak. 


XAB ItIKff. It 


S.M.l Matineaf I X««*f Lsikaratarles 1 ^ereeintate 

-1_I_iroldeC ¥ltk. . |_ 


1. 

T 

( 

9 

i 

Practical Raaa 

9 

9 

9 


- 

9 100 

9 

1 27 

2. 

Lactara Raaa 

tl 


9 


i 


9 

i. 

9 

9 

9 

Deaaastratiaa fall 

9 

1 

9 

4 

1 12 

9 

1 11 

4. 

Dark Raaa 

f 


9 


9 


9 

s« 

9 

Stare Reea 

9 

9 

9 20 


9 


1 


9 

s* 

9 

Staff Reea 

9 

1 

1 


9 


9 


I 
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fn tka succasafial teaokl&c soleace aTary ykysias 


Lakaratary must ba yravlAai witk tkesa attaokaamts* 

Frasttwl 

Tka first raquireaaat af a ykyalca Lakaratary is fraotleal 
raaa* All tka sckaals la tka saayla are ypaTitai witk a yractieal 
raaa far Pkysics. Bat iariag ay visits ta certaia lakarjitarias y I 
fauai tkat tkisa fraotlcal raaas are aat af staadlarA size. Mastly 
class raaas af tke sckaals kava baaa caavartei ia ta tka practical 
raaa. Back yractleal raaas 4a aat fmlflll tka staai&rt raqalraaaats* 




Oaly 27^ af tke sckaals la tka 8a^pla are kaviaf s^ar^^ta 
Laotare Raaa. Otkar sckaals ka^a aa yravlsiaa aa af s^arata 
lactura raaa far sciaaoa* la ay visit ta Xakaraja Italtifarfasa 
lifkar Sacaaiary SckaalyCkkatarymr, I faaa4 tka yravlsiws af a . 
stair tyye laotart kaU. Back lactara falls ara qolta far 
taaakiaf af saiaaca* As tka iaaaaatratlaas givaa ky tka t^^akwr 
ara aasily vistkla ky all Vt0 staifkfes. «».a straaftai at tka 

. ■ . ' , 1 . - - 1 I U 1 " -Sfe f 

la tke sckaals kariag laatara rasa Is kaWawn W) aa4 100»Pravtst«i 

i . ^ ' 

af sayarata lactara rawi Is aat sa aaaa at lal ^ f4r avary sekaaly iwA 


atAaaSt 


tkara amst ka'a 'alass'raam'wa* aataiksively far tkt 








Tke pr«Yisl»ii tf B^tmstratiYA lall Is aTalla'bls la saly 
4 ackssls sf tke saaple. Mestelf Beaeastratiea verk is carried 
•a ky tke tes^ckers la tke Lectare Aeea er la tke practical xeea* 
43 ^ Matter ef fact practical reea is aseA aaarly fer all tke 
parpeses* 

Pi^rfc 

Prerlslea ef Aark reea la a Pkyslcs Laberatery is rery 
esseatlal» Tkere are experlaeats prescrlbeA by tke BearA ef 
SeceaAary SAucatlea) MaAkya PraAesk vklck oaa be perferaeA 
succassfally ealy la Aark reaas. Oaly 11sekeels la tke saaple 
are prevlAeA vltk Aark reeas* la eertaia sekeels tsuokers kare 
aaAe tke preTlslea ef a Aark rem by sarreaaAlaB seae spacA vltk 
seae cletk eartalas* Tkkt serres tke purpese ef tke Aark reea te 
seae exteat. Xxperlaeats ea llgkt like Aeteralaatlea ef feeal 
leaftk by Alsplaceaeat aetkeA caa best be perferaeA la Aark reeas. 
Tke prerlslea ef Aark reea fer erery scieace laberatery Is aet 
Tery lapertaat bat atleast tkere aast be eae Aark reea te be aseA 
fer Alffereat seleace sableets akeaerer reqalreA* 

Tke preTlslea ef a separate stere reea la aay seleace Z 
laberatery Is aest esseatlal. Bat tke trae state ef stffalrs Is 
tkat ealy BOjC s«dieels ef tke sa^jile are prerlAeA witk a si^arate 
stere reea* la tke abseace ef a stere reea, tke pr^er oere ef 
apperatases beceaes Alfflealt* 

Hiker SeoeaAary i^ieels are espeetei te kave eestly 
apparatuses ef pkyslcs* tm ease mere is He prerlelia ef a 

' ' iVi'- l. V f 

separate sterA reea, mwe is passimi^ ^ '' 

apparatuses as veil ss ef beiag etelem* Im ester te kaew tke 
Alffiealties faest'' 1*f' tke 'te«me» la absaaee ef tkese abm 




MteA pr^Tisitais, « questi«a wa® iaolu4e4 1» tk« q««sti*]u®alr« 
whicla will be ilscussad after a suTTey ef laberateries ia etJier 
respects* 

^taff Beeat- 

Te^ckers after teaeklag twe er tkree perlets require save 
rest la tkelr racaat perleis te refresk tk<Ni$elTes%11)( sokeels 
are preTliet vltk staff reem* 

Im aest ef tke sckeels, as I aet«4 iurlag ay risitS) are 
kavlag staff reeas la oeaaea fer all tke Aepartaeats* Bat tke 
prerlslea ef atleast eae staff reea fer seleace 4epartaeat as a 
wkele is aecessary se tkat scleace teackers aay safe tkelr tlae 
la gelag at a tlstaat staff reea fer rest* 
ffliftklgto. toktratfiy^'z 

Oa aaalyslag tke prerlsleas aakS} It Is feaak tkat aest ef 
tke preylsleas meted abeve are im eeaaem fer pkysics, Ckwalstry 
aad Bielegy subjects. Tkerefere, me separate table Is glvea kere 
fer Ckealstry Lab* 7ke prewlsiems required partlomlarly fer 
Ckealstry laberatery are discussed kere* 
idlaISg.,.RfJMir,, 

llgker Seeemdary syllabus kaf preserlbed tke perferaaaee ef 
slmgle amd Deuble tltratlem by Il^er Beoemdary students * Fer a 
oemplete kmewledge ef tltratleU) it Is essemtdil tkat stuemts 
must kaue a tkereu^ praotiee ef welgklmf* deeurate vel^Uf 
Im ekemlstry Amalytldal verk Is mere essemtlal tkak is any etke^e 
subject* ICkerefere, s^iarute ffevlslem ef BaXamee Is quite 
essemtlal* Kere eferi ibaalytieal ek«ri.eal ialakees are rery 
cestly kaTlmg tkelr priees betueeulk# M 

tkese kalae^de are met kept sife tkey will lease tkeir effieieM# 
due te aiskamdliag by tke stedemts amd etkere* 

Im tke fauile it ie feumd tkat emly 11)1 eakeels 


era ... 




|ir9Tli«A vLtli a samarat« Balance ll«aM« 

£.1if rg .Rifu ftffli, PrCT8Jft.tjja^.a.t « i.i.r 

Oaly 1 a achaalB af tke saaj^le tliere Is •t 

stare raam* Tkere Is a* jsraYlsian af sefarata freparatlaA ra«A 
1 a tkese sckaala. Tkam^, tke jiravlslaA af a separate atara raM 
lA ckealstry Xab« Is aare l^partaAt tkaA etkar laberaterlas* Im 
Ckeiilstry tkera kra aarlaus chaAlcals kavlAc tkalr klffareat 
prapertles. Saae af tkea are kltkly palslaAems* Im ease ekamleaXs 
are lylAc lease 1 a the practical raamy there Is aTery iaatger fraa 
the stakents far tke aIs-ass af chemicals» They are aet familiar 
with the prepertles af all the chemicals, fkerefarey separate 
pravlslaa ef stare ream 1 a a ekemlstry lab. Is all the mere 
essemtlal. DeslcalAc af a chemistry stare ream requires special 
attemtlan am accaumt ef tke sterace ef lolAs etc. 

BurlAc my visits te laberaterleSy X feuik that prevlslem ef 
stere reem fer physics ami chemistry is cemmieA. But this enoiem 

aXTaBcemeAt fer stere rem Is met faTemrable. Metali^le apperatus 

ami 

ef physics may be ^feotek by ohemieals^0>ua7 speilek. Therefere 
separate ppevlslem fer physics amk chemistry stere reem Is mere 
essemt^ttl. 


cr, 

The Blelesy Xmb. requires smse special prerlslems alemcwl^ 
the prevlslems oemmem te physics a»A chemistry laberaterles. 
BetsiAlcal ^rkeh amk Trsfary are the special features ef Blelefie» 
laberatery. But there are tOf Blelefloal laberi^teries Im the 
sample which hart the preyislem ef Betimlcal larkeai cut ef wMsIi 
emly fire perceat are the precieleai ^ bpth. 

Br^eUcal vest im llelegy tees set kspemk te meet vjp^ 

appafatiM|is^ ^ ^ l^ve# ai# ktiWi.;,;;; 

. ' > 

etc, 1» be'tetr. it* ■tit *>*3f*s ete. tm fteelegy* 



Theref»r« tke pr«Tial*ii •f bataiical farAexa; am4 fragary far tke 
practical vark 1 r blalagy Is assentiil* 

In tkis way ^ general survey af pkysics, ckenistry anA blalagy 
labaratary vltk regard ta bullilng pravlsian kas been Aaae. It is 
cancluAed fnm tke Infarnatians gatkered tkat tke bulltllng 
pravlslan far scidnoe labarataries is mat upta tke nark In tke 
Ilgker Secandary Schaals af tkls reglan* 

A questian was included in tke quest!annaira ta knew if tke 
present pravlslan af building is sufficient far tke practical wark. 
Questlant^ Is tke present pravlslan af building sufficient ta 
canduct practlal canveniamtly ? Yes/ Sa 

Lectures and teackers af all tke institutians ka^e expressed 
tkat the pravlslan af building is mat sufficient. Jven tke sokaals 
kavlng tke number af science students in IXy X g^nd XI in tatal 
belaw 80, kave said tkat accammadatian is mat sufficient far 
practical. In tke persanal interviews wltk tke laoturars and 
teachers, investigatar faund tkat in same af tke n^aala taackars 
da mat VgUt ta take pains ta kave w a xlm iius benefit wltk tdie 
available dcoanmadatlan. 

mtunt imm ef Labaraterv 

One af tke mast impartant aspect far tka science labarataries 
is tkeir situatian in tka sokaaX. In arder ta knew Ike sitwtians 
af labaratarias a questian waS Included in tka qnastiannalra* 
Chimatient- Ikat is tka situatian af Labaratsry buildlnf f♦ 

(a) A S^arata Labaratary. 

(b) Part af tka main bnildinf tent at ana and af it* 

(a) Part af Iks miM tenlldini tent wirrsiitdfd ^ ttksr elakd ■' 

■' ' ,V ' ' 

reans. ' 

Tka respanses are tntemUtad an tka maxt fafs* 





A la.rce lumber •f sclancs lab«rat«rles ars pkrt •f tke 


Mala bull41ac< la a utter •t fact tkere la ae separate exlateaos 
ef a scleace bleck la tke ackeels ef this reflea* 4^ laberaterles 


are surre\uUlei by ether olass rseats• It la better If sack 


laberaterles are sklftei at eae ceraer ef tke aokeel* 


*"»•# ■mi'f'i « m v-i« f* I i: 


la erier te kare effective acleace teacklaf frevlalea ef 
furaltnre la aoleace laberaterles Is aet esssatlal* Special type 
ef furaltare Is reqidrel fer scleaee laberaterles as erilaaij 
oeaaea tables, ekalrs er tasks cam aet selve tke p«rpeae» 

1 guestlea was laolktet la tke qaestleBaalre te kave aa 


Itea ef tke type ef fmralture previtet* 

Queatleai^ 0e tke tables la year laberatery satisfy tke staataapt 
requlreaekt ef veil farklsket laberatery tables t« fea/ le 
111 tke sckeels are ff tke epealea tkat tke tables Im tkely 


laberaterles te pet filflM tke startart re«|»lrwiekts* leek tk# 
sckeels ef tlstribt„,^Nlsi'i»M^^ Are set k*Tl*f tk# tkbles ;ejr, _, 
staitajPt.slkS.H ,ti|SlP .,v ■■ , , t'li - 
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If tke syll^^bus 9t B#ari •f Seceailary Stucati**, Maikya Praigtfli 
be taken Inte censlieratien, tables prevl4e4 in ckenlstry 
laberateries »ust kave all etker facilities te aeet tke syllaba* 
requirenents. 

CkeMlstry tables skeali be fitted witk Gas-BrnriiLers» Skelyes* 
racks akd sinks and water taps etc. In erder te knew tke exact 
%ture ef preyislen ef furniture ia okenistry laberateries % 
questien was included in tke questlennaire in eentlnaatien witk 
tke abeve questiea* 

Questiea>« If net, wkat are tke skert eeninfS 7 
(^) Skelves and racks (b) Water taps (c) sinks 
(d) QaS Burners (e) Otkers. 


Ike pesitlen ef laberateries in tkis respect beoeaes clear 
fren tke fellewlnc table* 


Hl. a. B.m ,tt.. Ji..,., 


S.K.lil ature ef skert Cenlngs I le. ef sckeels kaTlnf tke 
—- 1 — fktrt gfwiiggt _ 

1. Hskelwes and racks I 42 

I 

2* iWater Taps 
i 

3. iSknks 

4. )|(hiis Burners 

_}_ 

Tkere are twe iiistitideas ia ms sasple ^mstry 
tables are fitted wi-tk sk«ltes,ajid raeks«> ^ae nieeli are 
Multipuitode liikeff'-'ieteiiiary Bckeelt aMI lirliiiM' 

purpese llcker Beeendary Sckeel, lewa* But tkese Instititlens 
kaTe net tables fitted in tke buildini as pet* 









perstioAl Imterrlev vitk tke lectorars vf i*firr8trt»rfyTyTra»hiarrT 
llfiker Seccaiary Sck««l, Chkatarpar, I tali tkat tka kullAlac 
tf aevly caastructei labaratar^ Is aa P.W.D. kaaks aai P*V*D*) 
autkarltlas 4a mat allaw ta kava any type af Bittlac la tkalr 
bullilafs* 

Facility af vatar taps caa eartaliLLy ba mat tTailabla at 
all tka flaces* Oaly twa District llfkar Sacaaiary Sokaals kama 
as eat tka fravlslaa af vatar tays aa4 slaks. 

Hav tke yrablea af star^ca af ekealoals aa4 ayyaratusas Is 
alsa af caasl4erabla layartaaca* Far tka starae*) aatarial 
sckaals are kavlac ilalrakss an4 wall cay-1»aar4s* Xaarly all tka 
sckaals amtar camsl4aratlam are kavlmg a fatX. mwmkar af llalrakiik 
am4 alsa wall cuy-kaaris Im ykysieS} Ckamlstry ami BlalaeF 
Labaratarlas* Lactarars aki taackars kave axyrassai tkat tka mamkar 
af ilmlrakas ami wall omy-kaaris Is mat safflclamt far tke 
starae* material* Is a matter ef fact tka raquiremamts af 
Sclamca material will alvays fall skart kut tka qmestlem Is af 
tke best mtlllsatlam af tke material Im k«mi. Xm tkls rasyect 1 
kava fammi ky yersamally wlsltlme 11 lakaraterlas tkat yrewislem 
af ilmlrakas ami wall cv^-baaris far staraCm Is satlsfactary* tka 
mlsmaa af ckamloals ami tear ami wear af ayyaratmsas takas ylaca 
mat kacaksa af tka idiartaca af ilmlr,t^s ate* bit kaeamaa af tka 
skartaea af aocmaiatlam ta ka^ tkam* Im many sokaals almlrmkaa 
kavlme ykyslcs ayyaratmsaS) ckMdaals ami klalagloal aatarial 
are ylacai Im tka same ream idilak oraatas ilfflamlty Im arramilltf 
tke matafifeml far tka yraCtlaal wark* 

©m aacammt ^ yaar yrawlslam af fspmitira ami i^aaaitiaatl^' 
wark Is fraatii^ Immiiaayyai* Im aritr ta kiMf tka amkik if yaar, 
yrarlsiast ^ai'.il^mltmra a ^astlam mt ImaliUtai Im tka tkaatiimyal^ 
af litm ii'tke mart ya«a* V;;’1'K 
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■fiBftg.tJrflUa,,, Wkw y«u 1 k« 14 r«99»asibl« f«r 111 fiuwiahliis aB<i 

p«9r pr9Tisl#a la y*ur lab ?. 

<a) y#mr •vraself <b) Yaar Priacipal ^c) Jl.D.P,!*, 

(i) ]laa-> &Tallabillty af staaAart qaality* 
la reap•as• te tke abave questlea ef tke lectarera aai 
teachers aX** a:^ the eplalea that the cause ef pear praYialaa aaA 
111 furaishiae is aaa availiibiliijry mt atahiari quality* la this 
resiea, there is shertaca ef stauiari firas which lay simply 
requiret furBiture» uTn i xatxttutTtutuia|titM i nEt m The fins ii^ch 
ieal ia supply ef furaiture are at district headquarters* Yhey 
shew their uiability te supply furaiture te the iaterlar schaals* 
fiudfet far the purchase af furaiture ate* is allacatad te tim 
Priacipals af all the lifher Secaadary Scheels hy the 
Haw it oaaes ta tha Priacipal whether ta use the fuads far the 
purchase af scieace furaiture ar far ather furaiture ef the scheel* 
Priacipal la the ahseace ef staadards firms fer the sx^ply 
•f furaiture etc*} erders the leoal dealars ta aaka the required 
furaiture. The furaiture supplied hy the* is aat ef « staadard 
quality* Thus Beaey is speat aad staadard quality is ilse 
aet aTallahle* 

Thus after Bahiai aa aaalysls af the furalshlaf af laharitarla 
it is oaacluded that laharatarias auy ha placed uader differeat 
catafarias with regard ta thair aquiymaat aai aaiiteaaaca* la 
erder te sake a ratiac seale fer the laheraterlet a questiwi wu# 
iacluied ia the questiwaalre as glYea helew. 

Queatieat- law it j^em rate year Xaherataries regariiai furaitate 
aad ether pretisieas't* 

44) Vell'eqsiil'ei'^ai w«U *aia t a .iae d< 

(h) Well ill haiatalaed* 

(e) lU equipped hat well aaiataiaed * 




(4) Ill equipped aud 111 BaintalBed* 

Ike oBBdltleus ef soleuce Xakeraterles vltk regard t» abeuft 
rj^tlBcs are tabulated beleir* 

Xjit, Jl—II, .1 ■. A- 


S.K. 

T"’ ~ ■" .. ■ " -n 

'Itature ef Oatetery* ' 

1 1 

1 t 

—--r 

He.ef sckeels ' 
placed li tke ' 
catejery. ' 

Perceitafe* 

1. 

'Well equipped aid veil ' 

9 ' 

SO* 4 

2 . 

' lalitaiied. ' 

' buk ' 

'Well equipped {id 111 ' 

Ill ' 

Zdre 


' lalmtaiied* ' 

1 t 



3. 

[III equipped but veil [ 

31 • 

70.4 


'lalitalied. ' 

1 t 



d* 

'III equipped aid 111 [ 

4 ' 

O.S 


' lalitalied* ' 

t < 

t 1 




fren tke teble it appears tkat 20$( sekeels are kariiif 
laberaterles vklek are mil equipped and well ■aiatalned. Out ef 
tkdse 20)^ sokeela meet ef tke eekeeXs are frm tke urbam areas* 

Tke laberaterles ef tke dletrlet keadqukrters are alat veil 
equipped aid well ealitalmed* 8e far as tke availabiUtj ef 
staidard quality ef furiiture Is Qt 2 uildertd» it is easily araiUHi 
li urbai areas aid let se li rural areas* tkat Is tke reasei^ tk* 
lakerateries ef rural sekeels are faeiig a prebleu fer tke 
maliteiaiee ef lake»at«?y* 
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The Eluiber ef laberaterles placed uxiter catagery Na*2 is 
zera* The ■alB.tenance af laharatarias AapaiU ah the Ihcharge af 
the different Ubaratarles* They da &at want ta shew their 
inefficiency by disclasing the facts that labarataries are wall 
equipped xxd but ill haihtaihed. 

Fran the table abava it is fauad that 70^ labarataries are 
ill equipped but well naintaimed* Out af these 70^ labarataries 
26^ are af such schaals which have directly been raised fran 
Jhiar high Schaal ta ligher Secandary Schaals* The raquirenents 
af furniture etc*) can certainly net be fulfilled in such seheelh 
with in suck a shert perled* Out ef the renalnlng anesy sana 
labarataries beleng te rural areas. They can net get the 
standard qpalUy af fuhnitura till they |b appraach standard 
firns which ara at far aff places* Mara avar fee fulfillnaat af 
Sciaaoe raquirenents nainly depends upen the Principal ef the 
soheel whe is finally respenaible fer the allecatien ef budget 
ta different soctiens* A Principal whe is interested in the 
te^tching if science will always try te allaoate nere funds tn 
science sectien* 

Mine percent laberaterias are in the categary af ill - 
equipped asd ill laintainad* Thane nine paroaat schaals ara amt 
af these schaals »aish ara falling shart af sciaaoe taa«3^»f 
staff* In the absanot af the suilaibla nunbar af Wcturars ant 
teachers in the 8(^aaX, the naintananoa af UbaPatarlas baoanas 




difficult. 




la this chapter coailtlens ef scieace laherattries with 
rejsard te huildiigf and fwaiture have been discussed* Discussiea 
is based tn the 1± iafenutiens cellected threugh questieanairs. 
The reliability ef the facts is te be taken within the liaits 
ef questleimaire aethed. Persenal wq^erience and ebservatiea have 
alse been taken late ceasideratlen while dlscussini the tarieus 
jspects ef laberatery previsiens and the prebleas arising theteef. 
In the discussiea where actual auabers are queted they refer te 
this saaple enly and in view ef its saall size they sheuld be 
treated with due cautiea. 


-O-O-O-O-O' 
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In. tke previous Ckaptsr t^e c*nAitl«n3 •f science lak«rnt«rltc 

vltk resa^^ 't* Bulliinct furnitura arsA Otkor fittings knTS kasn 

AlscusseA* Hav in tkis Ckapter tke oanAtllana sf aelanoa lakarg^ta* 

Ties wltk- reg^rA ta labaratar^ p aaa parsannals i«lU ba AlscnssaA* 

The tern laharatary parnannels IncluAas the teaching staff 

as well as the staff praTlAsA far the laharatary assisi^noa} 

Laharatarlas anA the apparatus in then need skillaA anA onraful 

Maintenance. Althaugh the ultinate respansibltltj far this earn 
the 

lies vith^teacher wha is incharga af a particular laharataryi 
hut it Is net the anly respansibility af kin* Ka can mat Alachgrga 
his this respanslhility wall wlthaut aasiataaca. 

Leoturera ani TaackersJ^ 

In arAer ta knew tke strangtdi af teaching staff far seianoa 
in tke schaels, a ({uestlen was IncluAaA in tha qnastiannaira* 
Qiiftatiant* Please aantian kare tka taaoklig staff far aaianca 
subjects in yaur sckaal. 

Laoturars Taackars 

1, Pkysics 

S. Ckanlstry -* * 

3. Bialagy - ^ 

Fran tka lafamatians gat^traA im cattnacUam wl^ tkla 
auastlan it is oanalhiii W iUeturar tmt i«sk ii>|a«ts 
(Pkysics anA ekaiiis^l.M'kw* prawiAai'iy m 4aw#r»»a*t. 
Bialagy Laotnrar his bean prarlAaA in tAa sekaals irtwpa bialagy 
is taugkt. In tka sahaal* ifl»ra iwabar af stiMl^nts affaulng 
saianica U Uria» *ah« ^aiJanaa taaelara knwa ai** tmlAaii f 
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It has already been stated in Chapter IV table ne. t that 
ef the scheels Justify their recejaitlea ef science subjects 
because ef the prevlslem ef sufficient nunber ef leotiu:>ers and 
teachers* It has a^s* beam cencluded free the questlea abeve 
that la certala scheels where the auaber ef soleaoe students Is 
ceajsaratlvely lewer than the ether scheels^ th* the science 
teachlac staff prevlded la such scheels is aere than these ether 
scheels* Ihe imstltutieas haring sufflcheat number ef studeats 
efferlug science subjects sheuld cempulserily be equipped with 
suitable staff* 


Thdse lecturers and teachers ef the scheels are finally 
respeasible fer the science equlpaents* Orer and ahhre the 
neraal teaching and practical verb) they alse held the charge ef 
laboraterles* la the scheels where teachlag staff Is sherty ene 
teacher has t# held the charge ef aere tham eae laberatery* 

In trder te knew the pealtien ef science laberaterles in 
this respect} 4 * questlen was Imclnded in the questlennalre* 
Queatlent- Is there a separate lab* inckarge fer fhyslos, 
Chemistry and Blelegy ?• 

Vrem the respeases recelred it is cencluded that scheels 


having separate laberaterles are previdiig s^rate lab»l»oharge«' 
While giving the charge ef a laberatery te a particular 
persen the censideratlem is given te eeHerity in service as I 
science teacher* l^en ene teacher helds the charge ef mere than 


ene laberatery,, the3pe ewies tlw difficulty ef arrenfiaMimt m 
praatical^if!^ .A.'tfidler t^<*i»g a eubleet l?*| ' j 

the ehattn' the laberatery ef that particular mtd^leC'tf iw^i 
guide his students in pnntieal and denenstratien iterh efteqrj4'Va^ 

▼ ■ ^ * ' * • 0’ V. ' r 

. ," ' ^ ^ Vi. ' ■* 

I 'i , ' 'i. 4 '' S* u 
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Tdj^ck^rs •f sclQaco kaT0 t* Alscharge n Husbei* •f 
responsibilities* In erier te know l^e nature ef the verk €ene 
by the lecturers and teachers y % question was included in the 
questionnaire* 

■Sttg.8.tAfj|.Ss What is the nature or the work taken by the foilovinx 
Lab* personnels provided in your sehools 


Lac turer/Teacher 
1* Malntainlnf stores 
and stock accounts 


S« PurohahAng of Sc* 
material* 

2* Conductine the 
practicals 


Lab. Asstt* Lab* A.ttendmnt* 

1 .Maintaining records I.Malntaiising 


of breakages & 

consumption* 

2*Issuing articles 
to students* 


neatness 8t 
cleanliness of 

lab* 

S.Cleaning the 
apparatuses* 


i.lelping the studsutsi* Looking after 
in practical work* the lab* 


4, Others 4*IeXplng the teacher 4* 

in a^Jnsting faulty 
apparatuses. 


5 . - 


2. Any ether 


i. 


It haS been cenelnded fren the respenses received with 
regard te this questien that Xeotnrers aist t«aChers have te Bi6 
de all the duties as assigned aheve* fhey have alee te perfen 
the duties ef Lab* dsftt^ and Lab* Attendants* 

Laheraterv Assistamfe and LilMUs'fetrT AltMlllidlt 

the prasdiAm «t.,Labt dshtt*ait %b. A^leniahts |m m* 
higher Sedendaty seheels ef this regl^ Is eery meagre* During 
ny ptrsw^ .tb laberaterlesi X fetmi that teashec&s 
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scieme® are •verMrAeaet with t&o w®rk* Tk® «fflcl®ncr 9 i tk® 
practical w®rk is inly kaspor®^ ia tk® aksenca ©f lak. asstt* 

Oa® Lab* Asstt. kas beea pr®vlk®i t© th® sokatls tk® ilstrict 
h0aiqiiart®r8 aak ®tk«ra ar® a®t ®T®a pr®vi4®4 wltk tk® I«b.Att«B4»at. 

la ariap t® ka®v tk® raqulreaeats ©f Lab* JUBistaats aat 
L^k* Att®ikaats by tk® sok®®l8, a qu®8ti®a vaa laeltikaA ia tk® 
questi®aiialre* 

Iiikat ar® y®ur r®q'alr®a®atB ra^arilnc p®rs®aa®l8 ?• 

L®cutup®p8* Teackers* Lab* Asaistaat®* LaktAttaaiaalj 

I 

1* Pkyslcs - . . « { 

i 

2. Ckealstry *. • . . ' 

3. Bl®l®sy - ^ ^ 

Fr®a tk® r®qulr»a8ats fi-iraa by kk® 8ek®®l8 It 1® 

c®aclude4 tkat ©a aTaraf® aT®ry sok®®! raqalres aa® LabtAaslstaat 
far all solaaco lab®rat®rl®s aai. •rmrj f®k®®l raqaircs aa® Lab* 
AttoaAamt far ®aek Bciaaq® lab®rat®ry« Q®Tt* kas atartak takiac 
st«ps ia tk® kiraotita vf pratikia^ lab* Attaakaata* laoaatlyf 
iafaraatiaa ia ®®aa«eti«i vitk tk® raqairmaat af l«b* Attaaulaatay 
kas baaa eatk«r®k by affSQ® ®f Assistaat Diraotar ®f Pmbli® * 
lastruotiaaa^ Sastara &«®tl®a} Makkya Prakasky I®®®* @a® X®ib* 
attsakaat ia t® b« pr®?ik«k far arary ^ atkkakt® ia tk® i<tka®l 
acoarkiaf t« tk® fanraO^ iiT«a by «ftiaa« Of e®ari®| tkia < 
a tap takaa by tk® OararMiMiit af l^kkyi Praktak will b® iraatly 
k 9 ijm u lapraviag tk® aaaiitiaaa at a®i«®®® labmt«rl®B« 

A® racark®, ^th® «l UM* Aa^ta»t»iart b«U% 

tak«a by IWift 

ataakark Pattara tmt mry Ukbar SaeaaAary M*®1 pratarlbak by 
tk® Birestar, af -Kaikya fiaktak, Oiii La^ 





•t a tralaai graAiaate soala is ta ba praviteA ta avapy sckaal 
haviaj science canrsas. iU.1 thisa sckaaas whan iwpXeaeata4 will 
be greatly helpful ta the causa af teaching science at saconAary 
stage in this ragian. 

At present, meagre pravisian af lab* attamiaata ani lab* 
assistants given ta same Imstltutiams is af vary law q;aality* 
Teachers af the schaals where they are praviAeA, have expressaA 
that they are unable ta Aischarge satisfactarily any af the 
Auties assigneA ta them* Same af the teachers have stataA that 
lab* attemAants pravlAeA Aa mat avam racagnise the science 
material. Te take verk im science laberateries fran such raw staff 
is also very risky. A questian was incluAeA in the qnestlammaira 
ta knew the ways te impreve the efficiency af the lab* persanmals* 
Questian;*? What steps shamlA bA taken ta in^rava the affioiamey 
af Lab. parsannels ?• 

(a) Special traii^ing shanlA ba given ta them* 

(b) Only qualifiaA anA axparianoaA staff shanlA ba appa|ntaA» 

<d) Amy ether. 

It has bean suggastaA by seianea laetnsars anA taachars 
anly the persans halAing same spaeinl qnalifloatian ar tralnimc 
regarAing maintananoa «f labaratariaa shaulA ba appaiAtwA as 
Lab* AttemAants* Same af the taachars have stataA In the t 
quastiammaira that labaratary attamAamts wnst ba at least hatriehit 
lata in solamoa wlth^ same special lining* 

T^air AutlaS_SBA peSsaaSibOlMa. 

These assistant# ^MNslA »at ba aa^'bctat ta Aa saatM 
Qleanlmf af mf' ba ittHartakam If 'A^amtS m 

part af thalr laba^^r^ tralhl^* As ragatAi the aattlng af 
apparatuses far AmawibfcatiaA, hay «Xsa bast ba Itmm W : 






i 

I 

teachers themselTea. lelp sheuli ho tahea fr«i them accmriihf 
te their ahlllties training such as the fellewiag liashs* 

4 ♦ ” 1, Making new apparatus in cennectien with the 

teaching staff* 


2* Maintaining in geei working trier the smienee rooms» 
their furniture ani senrices* Part of this duty would he 
carried out when the school was not in session* 

i* Checking and replenishing sets of apperatus* 

4. Storing apperatus in proper manner* 

§. Keeping a stock hook) and recording routine requirements* 
i. Preparing stock seloutions, maintaining an adoquat* 
supply of distilled water* 

7* Setting up simple standard assemblages of apparatus* 

8* Putting out and collecting some appmratusos for class uso 
9* Repairing faulty apparatus* 

10. Cleaning out Cup-Boards and stores perlodleally* 

11* Maintaining such long-term experiments and domomstra- 
tiens as might properly ho assigned to them Instead of te piq^ils* 
It is clear) that im order to carry out this work) at 
laboratory tochmlolam must ho proTidod with mocoasary tools and 
must have his working place near store and teaching rooms* 


Xt is ossomtlal that Xhhoratojry porsoniMls shomld he giron 
proper traislmg A this cwnnot ho under taken only hy »o«staffS) 
they need te attend specially dosignod courses Of InstructlimM 
Vo such courses are conitictod in the state at prosont* But pri^. 

I t t 

Tlslon for it must ho’nniot I«h«pors«uiils mm% haw# am pr«iN»' 

I « S H V - 1 

orihod qualificatiewi k more shetli ho^nyenumf ^ »mottm for 


' - ^ ' ' iV 

Soionoo in lebeniory 
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_cnPT»a.. VI. 
gWttWLS. APPtMIUSM illD MiTH np iretP. 

Ift tke frerims chapter a Alscusalaa alMut tke labarataTp 
perseaaels feeen elY«&» I» t3^a cka^tar an l»Ye 9 ti*ati#» lita 
j^reservatlaflj atarage, eaastu^tlaB, fupcliasa a»A racarting af 
science Material will be Mate* Tkis If j^laa lM]^artamt 
af science labarataries. 
l^reservatlaM ant steragei^ 

Science Material cansists af castly apiaratasas an4 
cheMiaftls af different ^rapertlas* Special attantian abanli be 
given ta tbelr preservatlan and 8taraga» In Cbaptar IV wkila 
discussing tbe prebleM af building far tke science laberatarias 
eMphasls lus been given an tke separate stare raan far pkysicS) 
ckenistry and blaleglcal laberataries* its alraai? ImvestlgateA 
in tkat ckapter aur Igbaratarles are at present lacking in tkat 
respect* Sufficient nunber af and Vall»ct 9 beards Is 

alsa needed far tke presarvatien ef science Material* is disonnsal 
under furniture in chapter ITy it is appraclablai tkat aur 
labarataries are prevlded with tke noMber ef al M lralm and. 
cup-beards whick is te k great extent sufficient fer preserratian 
and starage* let tkara are sama technical censidaratlann ta ha 
t.ken inta aeoaunt a* regards staraga af tcianca Material* 

i guastian was inelndad li this redact in the quettiaaiaift 
as given balavt 

QM^phient- lata fau ^ systiM af elassifiettiain in 

staring af 7^ ihl t* ' tm/ 'M* ’ 




. is, 


B .gfi 1. 


T 


T 


S.So 


1 . 


• 'SuHker ef scheels kavirng a 
' defimite system ef 

' classificatiem* 

1 

1 

1 

1 

1 

1 

t 

Humber ef sckeels kavimc 
me system ef clg,ssificatie: 

1 ' 1 II II 
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I 

i 

1 

1 

1 

Hil 


It 13 clear tlut all tl&e scl&aels im tlie sasjple luive 
seae systeii ef classlflcatleia Im sterlac ef ajtparatuset used* 
FurtkeX) Ik erier te ksev tke ty^e Kf tke ol^salflcatleKS 
Here questleB was added Ik eeKtlKuatleK with tke akeve questiem* 
QueatieHt-. Wkat sert ef classificatiea la adefted fer ateriag 
ef apparatusea i& yeur lak ?• 

1 • •• 

2« 

Fren tke reapeases it is clear tkat geaerally tve types et 
claSsificatieKS iacase ef sterimg pkysics apparatuses are keia* 
felleved« 

I* fypet^ 

ii> PentaaeKt dp^aratiwst 
(il>BreaiEable Apparatases <®lass mUn^X) 
tiii) CeKsmkle mmmllw aitk im tv er tkree year** 

II ^ type !• 

, CXassiflcatliei ^ apparat«*ei in steriKf is deiw aeeerii*# , 

te seStiifll*' 'i»' 'kps*', ^ ■' *-'• 

(i> %pi^t***e' %sauifaX -.i'- 

(Ai) , ^ , ;■ i 
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(ill) Apjparatuses coKcernlat 


Civ) 

H 

H 

Xlectricity 

<T ) 

t1 

H 

Macuetism. 

(wl) 

n 

H 

S©u»*. 


lSu»b«r af 6ck««l8 it8l»e tv« tyjits mt cla8slficati«s« as 
glveE al3«ve Is tabiilatei Im tke fallavlmg taklai- 


f JL B L 1 Ws. g>. 


1 

3.B©.' 

H©.©f Sck©©ls usiag 1 typ© 

1 

K©*©f 8ck©©ls uslag II 

1 

1 

1 

©f classiflcatl©m. 

1 

1 

1 

type ©f classificati©m* 

1 

1. • 

1 

1 

7 

1 

1 

t 

$2 


Im tke 8a*Bl* * Imstltutlams kave a*t statat tke syataa af 
classlflcatlam tkey fallaw* Fr#» tk© tabl© !!▼•» aB©v© It 1* 
revealaA that Eaj^rlty ©f th© »ch*»l» ar© r©ll©vi»g II tjf© ©f 
classlfloati©a la st©riaf apparatus©©* lT©ry systsa ka© Its ©wm 
aAvaatagss an4 iisaivaataf©s* But sscsaA tjps ©f olasslTloatlsk 
is a©re suitable. It vill be still better if separat© Alair^s 
are use* f©r separate seotleas ef pkysies* Ik© car© sheul* b© 
takea that apparatuses wkick ar© t© b© affect©* by «ae aaktker 
sheul* be kept away. F©r ©xai^l© »a|a©tie substak©©© skeul* be 
kept away frsa apparatus©* lik© towitersj tajageat (^Taakaatfr© 
wkiek haw© f©t »©taUi« parts* ,§©licat© apparat«f©s lik© f©nik*» 
Bar©a©t©r sksal* b© st©r*i im pr<^©r ©a*©© a© ^©F ©©©ily 
t© i© iaiaaf©** 

e:i^ |if :| fi ©atl©a if it ©3-*© #©«i**>l© 4»' 

tkem im tk« lab«rat©k©©* *»' ©®*©f t© ks©« m tj»«i ^ ©katii* ''f 


f=icati#m ms©i W .a 5tcma1s4i«i ©a© Immli^©* .Im tk» 


g,u©stl©im*4|^* 
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ftuestlfut"* D* y*u gny classlflcatltn la Cas« af ckeolcals ^ 

Yes/ Me 

L A P L , I .HAX.M 


S.Me«i 

1 

He.ef scheels fellewlag 
seme classificatiea. 

nr 

4- 

Me.ef scheels fellewLag oe 
classificatiea.__ 

5 

1. 1 

40 

I 

4 

1 


1 




JL 



Frem tke table it Is revealed that 89^ ackeela Im tke sai^l* 
are fellevlag classlficatlea la tie s8erla| ef ehealeals* la eaiea 
te fcaew tbe details ef the classificatiea questlea IB oeatlmuatlea 
with the abeve eae was laoluAeA la the qaestleBoaire# 

Questleai- If yes, flease give the details ef olasslflcatlem 7 

1 • “ 


2. 


S« «. • 

Ike BiMibep ef the scheels aad the types ef elassl^i^^l*was 
fellewed by them are glTea belew*- 

1. Six scheels have aheptei ||b the fellewiag elasslficatifB la 


Case ef eheoleals* 


(a) Acids aad Alkalies 

(b) Other liquid* ehealoals 

(c) Pewder type a»d crystal fera chsalcals 
<d) Apfaratuses# ( 01a»» ) 

2. Five scheels have Asb al#hi,betleal erder i» the 

classlfieatiea ef <rii«»i«ali« 

8. Five scheels have^B<#te4 lie SFdtcii el 

(a) -''^|aM«"'" ^ ; ,, 4 ; 

■' iiik 

(b) Imeriaale 

.(e) CiheBlCal# veeA leF .daily sehttHttiei* 

, ' ^ ' 1 . I • ’ ‘ J . ^f'S?3p!U.>>. i 
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4# Slgkt sok««ls have ak«|»tei tke fallawLftf systtii dassl* 
flcatlan* 


(a) Acids sofarate 

(k) Otlaer okealcaXs la Alphabetical erder 
(c) Glj^ss aaterlal. 


5* Slzteea sckeels la tke sai^le ka^e adepted fellewlag a^stMi 
ef classlflcatlea* 


<il) 


r“ 

i 

Liquids 


I- 

I 

. 0 x 1 aile 


ghftirigtlg 




A 

laeraftaio . 

JC 

I 

1 

i 

I 

1 

Selids 

\ 

Ckeeicals ef salt 


i 

analysis greup wise 


I 

I. Gret9 


i 

II. " 


1 

*■ Via ee 


i 


! 

1 

i 

i 

QtkfXA.. 

♦ *e • 

1 

n 


I 


i 

Kl^,Ka,K Salts 

Otker reaalalag salts* 


<b) Acids separate. 


Tkas five types ef classlficatlkas la case ef ttkMid.cal8 are 

being fellewed by different iastitutleas. Oat ef tkese five type* 

•f elflsslficatieas, Y i* felleved ia aajerlty ef tke iastitatieak# 
* 

Tkis classifieatiea appears te be better tkaa etker elassifieetii^ 
Sterage ef ckeeioald «s aa«*«kt ^ tkeir ^eeifts pr^ertie# 
always require aaak eautiea aad eare* ®iere are e<MPtsaia 'SiMWi^eali 
like surer altrate et4» akit^ get deeei^esed *a «Epewe tk 
ligkt.Suek ekeaicals skeulA ke ete^ed 




5 ^' 


la eeleured battles* 
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Tkere are ethers which are eij^lesives jaPticularly when te»f eratwe 
is high, such cheelcals sheult always he sterei ia ceel places* 
y It will always be better te stere iciis separately* iciis are 
*estly fumiag particularly Nitric Aci* which alse affect ether 
chewicals plgcedl near it* AciAs are alse reactive te veiHlsft er 
metal pets* Their preservatiea la weeiea er metallic Almiraha* is 
met very faveurable* Aeii preef Almlrahas lay be used far the 
preservetlem ef Acids* la the aeceadaxy soheels ef Inglaad separate 
reel is used fer the sterage ef acids. This ream is built ef acid, 
preef material* 

8*.Cen3uaBtlen and Breakage 

Apparatuses stered Im Physics laberateries are gemerally ef 
permaaent mature. Their ceasiuiptieB is eut ef questiea* But the 
chemicals stered la chemistry laberateries are all ef cea8um«ble 
nature* The pessibilities ef breakage are appareat Im physics, 
chemistry aad bleleglcal haberaterles* Olass materisd is used fer 
practical werk la all the three sciences* 

la seme ef tiie laberateries the system ef issuing the 
apparatuses te the students fer whele ef the sessien is used* !3^e 
pessibilities ef breakage si depends mestly upen the way the 
apparatuses are Issued te iadlvidual students and handled by th^« 
In erder te knew the waye issuing Material te the students, n 
questiea was included in the questiesasalre as helewt^ 

Quflatieat*. Vfhat is the systMi ef iisuiig apparatuses and ether 
articles te students ?, 

Ca) Individuals are ipstted wm thih| li the nm f erled 
bef ere the^, carry an werh# ■ 

(b) Articles ef qwniwi ifiis are issued . 


the sessien* 



- fO 


(c) Seats are well etjulppei befere haai vrilA require* 
apparatuses. 


(i) There is ne syste* ef issuiaj the articles# 


3L,4.J.h 


S,Ue,lType ef system ef iasuimc the 
1 articles, 

—I- 

1. llaAividuals issued every thiag 
9iE the saae perled* 

i 

2. llrticles ef cemea use issued fer 
iwhele ef the sessiea, 

I 

3. iSeats are well equipped befere 
Shaud* 

_I_ 


jlWe*ef scheelsi 

Peroea 

ioslag the j 
isystea* j 

tage. 

I 

I I 

47.7 

I . I 

IB.t 

{ 1 

I I 

1* 

t 34.2 

1 i 

I 1_ 


la acheels, articles ef oeaaea usM are Issued te 
studeats fer whele ef the sessiea* la 47)1 ef the scheals ladlvida* 
als are issued every thlag ia the seaae perled# While delaf 
practical werk la higher Seceaiary olesses, studeats are required 
te haBdle oestly apfaratuses* Thorefere, it will a^way* ^ ••^^’e 
te get seae aeaey depeslted free thea la the fera ef cautiea 
aeaey amd at the.ead ef the aessleay breakage charges if aay, 
aay be deducted free the cautiea aeaey. Particularly i^ea la 
94^ ef the scheeli» the seats are left eell equipped befere handy 
there is pessibllity ef the aii«®at«ses beiif br^n* er 
by the stiideats* 

la erder te W 4^^ ^ eantieaa aeawy 

te be realihbd tbd,',i1wM«at'f |[ qiiistde«i'','ihh iael^ed ia the 
questiiiiahlre* 

Is there a*r cautiea aeaey fh bd 

, by the stude«fep ■ 
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la response t* ms queaj^i8jXJi»i_:U«a-iBtjli8«4 that th® 
systea cf x a j tttwrt liiL^^ reallslaf Og^utlta a®aey ty atuittats Is a*t 
la practice la this rcfiea. As a matter ef fact such reaXlsatiea 
caa net he aade la the ahseace ef primer erder fr«i tke Qert* 
Tkerefere, it may be prepesed that steps may be taken by tke &eYt*t# 
Ika Impese c^u^tlea aeaey wkiok will be kelpful la ckeokiaf tke 
breakages* 

It kas alee been aetlcei la respease te tke questlea ea 
reallsatlea ef breakage fee by students tkat reallsatien ef 
breakage fee by students Is alse net in practice la this rej^iem* 
During ay visits te eae ef the science laberatery tke Lecturer t 
inokarge ef laberatery teld at tkat ke eace ckarged breakage fee 
frea a student but mt was ebjeoted te by tke Prlacipal* Xkerefere 
la Case ef breakages» el|ker tke aaterlal Is replaced by tke 
students klaself er tke prepesal is put befere tbe Prlacipal fer 
writing eff tke breken aftiole* It is ay pernnul w^erience that 
Principals de net agree te writeoff tke aaterlal* fkereferey seme 
times it results la te tke stralaed relatlemsklp betweea tke 
Prlacipal aad Lab. laobarge* Tke pewer ef wrltiag eff eestly 
material is la tke kaads ef A.D.X*X idie seldea agrMS te write eff 
tke aaterlal* Xa tkls way breakage is deflaitely a preblea fer tke 


lab* laokarge. 

Hew let us kave am laslgkt late tke eeasuntlem ef aaterlal • 
It Is a matter ef reutlme tkat eeaauaed material kkeuld be 
verified by tke Primeval* A quiStiSR was maluM la tke 
quesUeaaalre reggrtiai terifleatiea «f eeaewisA aaterlal by tke 
Prlaclial* 

, Ik tmediiM^s e# mtmm H'f ' ' 

stated tkat tkey *t art fiiA W dlffi^ty la wifleaUim ef 
eeasuaed material by t^^mae!)^ . 




Fr®M the aheve table It Is eviient that is aet 

respeasible fer purchase. 72^ ef the scheels lucve escpresset 
that the respeaslbility #f purchase lies with the Priacipal. 

There are a few scheels whe are haviag purchahiai; cewiittee 
iacluding aeabers #f the staff. But the ceailtiea ef purchasiag 
ceBBittee is aet very seuui. Scbs ef the scheels ha've revealed 
that purchasing ceBBlttee is ealy aSBiaal and Principal is the 
Cenvener ef the ceBBlttee and as a Batter ef fact, he is the 
dictator-in this respect* 

FreB the inferBatiens gathered persenally by bo during ay 
txtX visits te certain laberateries, I feuad that the purchases 
are Bade in the scheels en tender basis* But the system ef 
acdepting the levest tender is in general practice* ds a matter 
ef fact emphasis should be given aere em quality ef aaterlal te 
be purchased and net en the lew price* Particularly in science 
where, apparatuses if net ef standard qoaXfhy will fail te give 
accurate results in pradtloal and demonstratlem* 

While making a purchase ef science material in any soheel, 
the teacher ef science must be consulted regarding its quality* 
This practice is centidued la the scheels where Priaeipal is 
responsible fer purchase* Principalsde take eenatatatiens fre« 
science incharge, then only final orders are placed* 

The difficulty in purchasing science witerlal ef standard 
quality alse arises due to absence ef Cateleguns ef standard 
firms* A list ef standard firms dealing in the si^Mttiee Batertii 
be prepared by the Sevt. and nay be »«»t t* evary Sec#«di»| 

School* This wiU h#3# pt getiiiNI naterial of stshiard . 

ligher Secondary scheels situated in the nest Interier pUces 
a do net get the catale'gueS ef standard fines* 
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It AepenAs up 011 the particular Frlscipal t# verify er net te 
verify the censuneA Material* During ny visits te laberaterles 
in ene sckeely I vns telA that Principal 41A net afjf«a te verify 
the censunptlen ef ene hettle ef sprit* Theugk such Cases a^® 
very rare, yet Aifficulties 4e arise sene tines* 

This is the picture ef the censunptlen ani breahai® prehlens 
in the I^^gher Seceniary Scheels ef this reglen* 

Purchase ef furniture er ef eo[uipnent is alee ene ef the 
inpertaut aspect* Generally the systen ef purchase la this regien 
is as given belew* 

Fixed ansunt in the budget ef the sesslen is alletted by 
A..D*P*I*te the Principals ef higher Secendary Scheels* The 
Principals are nestly respexusible fer the purchases ef silence 
Material* In erder te knew the pesltien ef the scheels in this 
respect, ft a ciuestien was included in the questlennaire as 
belews- 

Qnestieat^ Whe is respensible fer the purchase ef laberntery 
requlrenents 7 

(a) A.D.P.I. <b) Principal (c) Bedy ef teachers 
(d> Science teacher whe is Inoharge ef I«b« 


S*He. 

Persen lespenslble fer 
purohas®* 

1le*ef sche®is» 

feroeamge* 

1* 

Jl*D*P *s 

m 

m 

2* 

Prtnsipdl 

m 


s. 

Bedy ef 

f 

1t*0 

4* 

Science tSaOlLer uhe If 
Inoharge ®i lab« 

1 

11*1 
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During the oeurse ef ceiaAucUag practical eaca*liiatieBB In 
different scheels ef this regien, I peraeanlly felt that the 
Material at present in steck ef science Uherateries is met ef 
standard qualityt In erder te knew tin real cendltiea in this 
respect,a questiea was included in the questieniaire as belew* 
A»re yeu Satisfied with the quality ef material im 

‘ yeur lab ?• 

Nearly S7^ ef the scheels are ef the epiniem that Material 
is not ef standard quality^ Further, in erder te knew the cuas® 
ef this lew quality, a questiea in ceatinuatien te the abeve 
questien was included in the questieiaaire« 

Questleai- If *me', when de yeu think te be resyensible fer the 
lew quality ?• 

(a) Yeur ewn self (b) Principal 
(o) Lack ef avilability ef geed quality 
$d) iny ether* 

Respenses given by §7^ ef the scheels In reply te the abeve 
questien are tabulated belew* 

T i B 1 » Ne* # ■ 


-J- -] 

S.H.)I WlM Is respsBSlUs 

1 J 

1-! 

1 Ke.ef scheels heldint , 
[ respensibXe* i 


1* Yeur ewn self 

m 


Z • Principal 

e* 

m 

3* Lack ef availabilil^ 

ef geed quality*, 

Id 

ua 

4. Financial shertaie 

9 

ftO.4 
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Out ®f 17^ tf sch®«ls having l*w quality •f material 
are of the episian that quality ef aaterial is lev ea ac< 2 euat 
of lack of availability of good quality* SOjC are of tho -vWw that 
quality is low because of the fiaaiuial shortage* a aatter of 
factybeth the factors coae to rest u^oa finaacial shortage* If* 
funds are at disposal in sufficient quantity, even the best 
nathrlal can be purchg^sed* 

?ap.ibvgaeftt la .amUtxi-.. 

JL question was included in t^e questioanaire in order te know 
the opinions of the teachers regarding the ways for laprovonont 
In qualltj^ of aatorlal* 

Quft3tloai« low can the quality be iuprovei ?* 

<a) Purdhgse should be nade fron tho staisAard firms. 

(b) Science incharge should be rosponsiblo for final orders 

(c) Material should be supplied directly by the Qevt* 


(d) Any ether* 

Pren the respensdh received, it is concluiod that naierity 
of the schools are in favour of tho follevinf suggestions* 

1« Purchases should bo made frsw. standard firms* 

2. Science inohfrgo should be roi^ensiblo for final ordern* 
g* jfll body of toachers should be oennulted before makimi the 


purchases* 

Out of the three suggestleas given raber twe Is ef 

li ceurse ef practical ntUiby* She final re^wwibiUty «e 
purchase must go in hands of solence ^ ^ d^ dil* 

h the material purchased* 




T# have a caaplete racorii ©f tke laterlal purcluis#*, caasinti 
»r t)r®ken is ^Is© ©ma ©f tk© i©8t iip©rtant aspact in tk© coaAuct 
©f lab®rat©ry. This May be possible ©laly yfkm, pr©p©r peglsters ar© 
Maii^tained far it. la ©rder t© kmaw different types ©f register© 
Maintained by the schaals, f©Hewing questi©a was included in the 
questi©B3aaire* 

■ QV-^S. » Vfhat are the different register© that yeu nalntaliL in 
yeur lab. ?. 

(a) Stack Register. 

(b) Breakage Register. 

(c) CansuMable Material register. 


. 7 .© 

TABLB SIOWING TK RECORD OF RlGISriRS MAIHTAIRED BY TK 

_3^g 0 0La __ _ __ 


S.Ne.i Kane ef Register f le.ef ieheels 1 PereeMtage. 

_5____1_- _ 

! I ] 

1 • I stack Register | 44 | 

[ 

too 

1 

2. i Breakage Register i 80 i iS.t 

• 5 •!* 

3. i Cens'UHfiable Material} 39 

1 Register* i 

1 1 

_1__J- 



Fr©M the table It is eeneliiiAed that all the icheels nr* 


MaintalJiilng stack register in Igbemt^ies. Ikere nre imly 
a few seheels ehleh d© net inintdia frMag© aii tnnsmenhl© 
register. ®» 

the seheels having snail wfitlwr ef ftwde«fef. 8e the prehlen ©^ 
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c*nsu»pti*B an4 brealcaje Bight a*t bo coilag to thoB. XalBtaliaiBoo 
•f all these registers separately is esseatial la erter t# have 
a c«*plote kaewleige ef stock U ha»i,haViBg me cemsiieratiem ftp 
the HUMher ef stuiients. 

He deaht, stock registers are btiig malmtalmel. hy all the 
seheels but theli form differs from Bcheel to sehtel* There is me 
uaifermity Im this respect. ^ questiem was iacluted Im the 
i|uestleamalre regardiag Imfematlem about the omtrles mad eolumms 
iade la the stock registers used. Oaly ZQ/fi of the schools have 
respoaded to this questlom. From these respoases| It has heem 
concluded that eolumms Im stock registers differ from place to 
place, is a matter of fact there should he umlformlty Im the 
maimtemaace of registers la all the schools for a thoroui^ 
checking when requlred« All the schools of the roglom holmg 
controlled by the Govt, must have umlformlty im this respect* 

Sntrles made im the stock register ami ether registers must 
be oeumtersigaed by the Frimoipal. Im order to kmev the actual 
pesltiea la this respect a questloa was iacluded im the questiomo 


malre as glvem belovi** 

Questiom. JSre the emtrlos duly ooamtersigmod by the Frimolfal t 
^ Im resp ease to this questiom Uji lehoels have relied 


that the entries are duly ceuntersiD»i€ by the Primotfals. 
Malmtamamoe ef oMusuntlom a*d hroilolfo r^Astors ai mlmdy 
revealed is dome im M S^fOt ^ the la^lo re^oetivolyo 

The eatries ef eemsinfli^ti** hM broekmgt wgistirs arm verified 


>y the Primolpalh* FOiltlSh of tt«^ 

im hand dhoeklng by the t* ms by the X«b« 

(p^ostioMiairo 

■ io, system ef; ' 




Question;" 

(a) lav aften is tie stack okeokel yw. ? 

Weekly/ Maatlly/ TCearly. 

(b) lav aften slamli It be deckel by yea 1 

(c) lav aften lb deckel by tke PrlBClfaX ^ 

( 1 ) lav afteE sbauli it be deckel by tie PrlaclfaX* 

Tie respanses recelTel lE tils casjaectlaE are glveE 1e tie 
table belev* 

TUBLK He.fl, 


S.Tla. Kature ef 

le.ef 

Pereeu 

Nature ef 

'lle.if^ 

Percem 

ChecklBg laae Scleels* ta,ce« 
by tie 

ClecklEg 
leoe by 

Seleeis tage* 

PrlEclfal* 



Iiab* 

lEolarge* 



1. Weekly 


«» 

Weekly 

- 

- 

S. Meatlly 

m 

- ^ 

Memtlly 

0 

18.1 

3« Yearly 

39 

88*1 

Yearly 

34 

81*9 

4, lever 

f 

11*4 

lever 

m 

m 

TABU Seii 

^ .II ' I .. 

S*la» Nature ef 
ClecklEC 
sleull b® 
leae by tie 
PrlEOlpal* 

Re*ef 

leleels* 

Pereei 

tage* 

letare er 
dbekimg 
iltall be 
4a»e by Ub 

iiudarfi* 

•eleele 

tage* 

1. Weekly 

iff-. I 

T ^ 

Weekly 

m 

m 

2. leutlly 

11 

47.? 


n 

44.t , 

3 . Yearly 


18.8 

teaxly 

11 

88,9 

4. lever 


mW 

lever 


m 










Frt« th, t»bl„ ,b„, ^ 

soh..ls aaml stack chcckisc 1. *.m ty th. Prl«,iMl.. *, . 
«tter .f mtine stcck okcckin, 1, „t 4 *m ilrcctly by tk. 
rlBcijals but PrUolyais ayyclBt sms tsaokar athar tkaa tha 
iMkarge af a yarUcular labaratary ant ha, aa bakalf af tk. 
Princiyal checks the stack la scicaca. (ut ^rts th. ewiatar- 
sljnatures af the Priacljals are abteiaat aa tka chacklai raiistar. 

urtkep, the aylalaas af the leotureps aat teachers vara 
saajht aa the aature af checking as It shaul* be teas by tka 
Principals and teachiers. It kas kesn ftuad tkat ft2jC af tka 
sckaals are in favaur af yearly okackinj; by tka Principal* and 
55^ sckaals are in favaur af yearly ckecking by tka inokarc* af 
Labs. Benaiming sckaals are in favaur af nantkly ckacking af tka 
stack. As S kave experienced laathly ckecking of the stack nay 
net be passible far lecturers and taackars* fkarafara Incharga 
af labs shauld enter an tkeir ra|ister> laatidy raeard af 
censunptian and breakage vkick nay be tallied vltk tke balnnoa 
in kand at tke end af tke sessian i.a. at tka tina af 
Stack verificatian. 

aaaaaaaa 
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C 1 A P T « n yjT 
glBaBoes 

la tile previeus Ckapters ceaiitieas ef Scleace laberaterie 
in the ligher Sec*n4ary Scheels ef thA^ refiea la their TarleuB 
aspects like, builiing, furniture, Iiab->perseaaele etc* have beea 
analysei. As a natter ef fact selutien ef the preblea ia hand 
depends aaialy upen the finances that are aTall^hle far the 
laberatery previsiens in varieus aspects* Ideal cejaditieaa te be 
achieved require a heavy financial previsiea. Under the present 
set up ef educatlen ia this reeien the vhele respenslblllty ef 
previdine facilities fer scleace teachinf is ef the Qevt* Free 
educatlen is being Inparted in this regien xqite ligher Secendary 
Classes, he tutlea fee is charged by the students. Only felleviac 
ssurces ef inceae are available la the soheels te meet the 
requirements la science. 

(I) Science fees by students. 

(II) Breahage charges by students, te replace ti&e thiais 

deaaged. 

Cm) Grants by Geveraaeat. ( Aaeaat apprepriated fer 
the soleaee sectien by the Priaoipal eat ef the tetal budget 
sanctiened by the Geveraaent.)* 

(a) Recurring* 

(b) Rea-Recurring. 

In this regiea ae scisa^ Fw U HtWh* •* the ituieal* 

, ' , ' J ; . > »«M 1 > ' f ' ' ' i- I ‘ 

efferlng science subjects* Be the tjaestiea ef laceiie threagih 
science fees tetalXy vanishes. 

be that Aha ef the br^^s ekarg»» mUsed by the stadeats. 

In erder te knev thd pesitiea ef seheela it repeat ef realising 
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breakage charges a questien was iaclaiet ia the questleaaalre 
as given belew* 

any fee charged fer breakage by students t 
All the scheela have revealed that the systMi ef 
realising breakage fee by students is alse net la practice* S«ie 
ef the lecturers and teachers teld ae during ay visit te their 
scheels that they tried te charge breakage fee by studeats but 
the principals did aet agree te that* The systea ef depesltiag 
cautlen aeney by science students is alse aet ia practice ia 
this regien. All these systeas require a preper sanc|lea ef the 
Gevt. fer their iapesitlen* 

Thus there is ae prevision te aeet the energeaoy 
denaad fer science aaterlal fren these seuroes in the scheels* 

New inerder te knew the ways ef aeetlng eaergency deaand ef 
science requireaentSi a questlen was Included ia the questieaaalre 
as neted belev* 

Questieat^ Is there aay previsien f aeet eaergency deaand ?• 

la respease te the above questiea ef the scheels 
have stated that there is as previsien ef aeetlng aergeicy d^ad* 
New ia order te kaew the aature ef previslea, eae wmm aero 
questiea was iacluded ia the qaesti«walre la the ceattsmtiw 

with the above questiea* 

9a^st;iea If y«8» is its nature t* 

(a) It is aet frea ewitiai^atf badfet* 

(b) It iS'aet.^'t:iNWi seAea## fee* 

(e) Aay ether* 




All the 72^ #f sohols MteA abeve have stated 
that such emergency demands are met frem the cemtlngemcy budget* 
la this vay there is a clear picture ef previsiem ef 
fiaances fer science requirements in the higher Secendary Scheels 
ef this regien# All the necessafy requirements are met frem the 
recurring grants given te the scheels by the Oevt* In the hegimimg 
ef the sesslen a fixed sum is alletted te every lii^er Secendary 
Scheel fer the centimgeacy purpeses and furniture etc* I'rmm this 
sum, a pertiea ef it is allecated fer the science requirements* 
Imergency requirements if any are alee met frem this very sum* 
Difficulty is that ae attentien is pi^ld by the Qevt* 
tevards the necessities ef different imstltutiens vhile previdimg 
budgets te them* As a matter ef fact the oensideratlen sheuld 
be given te the fellewing facters mhile alXetiag budgets te 
different scheels* 

1. The number ef students effering science subjects in 
the scheel* 

2* The previeus equipment in the scheels* 

On acceumt ef the ever sight ef these facters preper 
premlsiea ef equipment in different sebeels becemes liq^essible* 

There art seme e^er difficulties meted belev ldU,ch hlmte 
the alletmeat ef budgets by the Pfinoipalf te Vm icieuee sectiem* 
No ceasideratien is given te the iistltaieni said their meeds but 
a oeraea measure ef samctltiln| budget It edited* fasters jb'Wi'MWi 

r, I ' ' 

resseaslble may be given bbltb* 

1, Prejudiees ef the Principals* 

s* itplatiSn sbip with the Sciemcd teabher in ^^the ^ 






t>udget. 

staff* 


3. C**perati*n mf clerical staff cmcermei with the 

4. Relatieaship hetweea the ^riacijial aad the eiaisterial 


Ways ia which the aeaey is s|»eat fer scleace pe<j.ulr«i«ats 



The aaetmt is speat fer fellevlas three purpeses* 
(i) Appai^atuses Ui) Gheaioals aad rsH-aceats* 


{ill) Furniture etc* 


It is speat te meet the iaaeiiate needs te the extent ef 
sene fixed ameunt by the department* 


tvn<VJ i ■ 1 vJK r ^ X i< 


It is used te replace the thiafs deaac»d dorins haadliac* 
As a matter ef fact twe practices are fellewed* lither the neamy 
se realised is depesited in the treasury er it is lecally utilised 


te replace damaged material* 

The preblem ef building ef lafeeratery is ef ceurae wery 


impertaat. Ne prerisiea has been givea by the Qe?t. with regard te 
building censtructiea fer science laberaterles* The (Jeyt* ef 1I«F* 
has new started giving its atteatiea tewardt eeastruetien tf 
science laberaterles. Nba recurring grant fer Inberatiry ee«stpuoti« 
has been given te seme ef the seheels la tails regiea. details ef 
this previslea oeuld aet H evllable bat ttm tiwi K*f *®n*ette It 


has been feund that the fi^t ftr the eensturetlwt ef tw* ioieinse _ 
blecks at Mahira^a 

h.s b*« *iv«. lu:. P«.* 1* ^ "*• • ** *•"" 

. liea*y .f ^ *** 


yessible. 

■*! 
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But instead ef giving keavy g3?ant to ene scheel only^ criteria, 
shtuld be te give grants te all the scheels tf the regies te meet 
their sinisui requirements et buildiag» 

Kesey allettei fer science requirements Is different 
scheels should be used for the fellewlng two lurpeses* 

1, The money should be spent for purehasiBg sew 
requirements of science which are very essential for the practical 
work* 

2. The money should be spent for the repairs of the 
material already previied In the laboratory* 

Thus science teachers sheuld keep is view while glvisg 
their requireients that annual budget fer science sheuld be 
divided in two parts* 

(I) Replg^cdient* 

(II) Leng time plan for equipment* 

Articles which are ef censuiable mature suit bo 
replaced every year* Further, budget sheuld be spest accordisg 
to the needs ef the laberatery. All the needs may be divided 

into the fellewlng heads* 

(1) Beeds fer demenstratiea werfc* 

(il) Needs fer lab* work* 

(lit) General Laberatery needs #anh as to*l« ebe* 







In the previeus chapters a geaeral iescusslea ah*at 
the existing c®n4itieiia ef scienee lahetaterles in their Tarlew 
aspects in this regleiu Suggestiens i^Yen la this chapter hay 
he helpful in impreving the ceiditleiaa ef science laherateries* 
Suggestiens incerperated in this chapter are hased en the 
fellewing three facters* 

(i) Suggestiens referred la. the available literature 
cencerning the subject* 

(ii) Suggestiens based en ny persenal experience aa 


a teacher ef science* 

<111) 8tijtestl.BS glT« ky l»otau:*r» »»* twokw* *1 

the schoele. t* wW* ipestleimlr** «x* 

i, alreeh* «* l«.*Ut. li»i*eeM*t 1* tJw *xi»tl»« 

oeniltlens et science Uhereterles ef this xegle. 1. »t » 
easy. It Is a grainal yrecess. It -IIX talc a tl« t. ...t 
the staB4ar4 re<plre.ents. Xherefexe, .T>M«tl«» *1«. 1* this 


chapter are el the felleelag twe tjjes. 

1. Suggestiens as jer .tasiar* re?ulrewte fer 

science laheraterlis ef Higher a*e«i*rT HMieeU. 

8. Suggestii«u^ •“ ** ^ 

pneseht sltuatle. Hepe-HlM « f 

SB* uhlsh »y al.. the 

1 * Cenhlae* type arra»g«eeat* 

j , TfflberftterY ^ <te«ii*ej:ati«a 

If idiai eei^tieni ere te. he taW tete m 

every ligher Seeen^ry mmww* -ir— ^ 

>)* thWe’ 






But this is H»t the time ®f vlsuaXisimi Ueal Imhmratmry 
facilities but, ef the facilities that can easily preTlAeA* 

As already discussed mere tham 70)^ aohtmls #f the 
sample are having cembined type ef laberateriw* The number ef 
students effering science in these sekeels Is net very large* 
Therefere cembined type arrangement ihsi wiy be centinued till 
separate laborateries are net privided* But that anraingiMient 
should be able te meet the mlnimt» requirements* 

fruit <jt> 

tCwe plamg fer cembined type laberaterles a^e* attached 
at the end ef this velune* These plans satisfy the minimum 
requirements ef a laberatery* Therefere, it is suggested 'Uunt 
cembined type arrangement may be based en these plans, m nh i m g 
suitable alteratiens where necessary* 

In case accemmmdatlen available in the laberaterles 
is net sufficient, as is the case with a Urge namber ef Uberate- 
Ties ef the regien, sene temperafy arrangement be made te 
cenduct practlcals. Shades ntfcta ef tlm er bambees may be prepared 
and placed attached with the reams cemttimi»« seiesee material# 
Thus difficulty ef praetieal reae and start reew being in eewMia 

can be remeved* 

Senarota 

By «i» WBwmfcw md» i* UgttMi. fit** t» 'Mtie* i» 
s»o»iUary 8oh»tX»" »»i»try « iMtm, I*.»( 

f»ll*wia* luiV»>3l*<»-IIW»«***»*'*«''*' **^****'********* 

ream* 

ia *,*••»«»«» •* »«• n. •* s* 

stuieats is .)** 


i 






B»*i. .f IsBgtih bre^tii as -ssrtt..i ,rt . . i s. a. .ugggstsi 
Is five te three. Se the length, ani breaAth ef the practical 
r®®a sh®uld be 40 feet by 24 feet. 


la the b®®k ’’Selemce teaching ** by Meff 
practical reea has been suggested 22 feet by 40 feet. 

In eur c®uBtry te®, steps have been taken te standartlse 
the size ef the pPa^ctical reens. Accerdlng te the reoewsemdatiehs 
®f the Panel en scheol building appelated by the Gevt. ef India 
Ministry of works. Housing and Supply, felleving details regarding 
laberateries building have been given. 

"Laberaterles shall be planned fer even nunber ef 
students subject te a ainlnun ef 20. The area ef laberatery shall 
be worked eut at 20 squire feet per student seat prevlded. A 
store reen 80 te 120 sq. feet nay else be previded". 

Blans suggested by the panel fer physios and ehwaistry 
laberateries fer 24 students have been attached at the end ef 


this valune. 

Denenstr f^lj^j-en Reen>«_ 

Deaeastratien werk can be carried en in laberatery 


hot practical warh cm »t ha carriai « 1» *awMtrmti«a raaii, 

3a tha imaostratla. raa. is at s^oaBUry i.p«t«»a. Hha. a 
iemamstratiao raa. is pravii**, ***^ '*• 

*e.«istr«tia. hMWh. tta raa. •IW.li.toW « ««• 

less than »« .4. fast. AmM ka Ihft hat--. »• 

f rent .f the ie..mtr.tl,?t keWh *r«i r«r *«k.. f .lr..iT 

state, it heih, ef 

tratieo verk sh^^f ““ ** “** 

- , -...A c. ^ fssnltnre* Itsn if 


suitable by 


_ • 
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be carried «]& la the teaching ten. This arrangement will be suitable 
uaier the fraaent set ef circuastances in this regien* 
aterAJReim ani Pram^j »atien aeeet- 

Aiequate facilities fer;^ stere reea and Preparatien rdea 
are essential* Particularly in the scheels where cembined type 
arrangeaent ef laberateries preTall^ a separate store reem and 
preparatiea roem is mere important. Practioal work ef twe er 
three subjects may be carried en in ene practical reem smoothly 
enlyf If there la separate arrangment for storage ef apparatuses 
and chemicals* 

Stere reem and preparation room should be so situated 
as to have a dlrectlem access from each laboratory. In the 
secondary scheels ef Sngland, the dimemsiens ef these rooms are 
at legst 10 feet width and an area ef about 290 squire feet* 

Chemistry laboratory may be provided with a supplementarj 
supply room* It is suggested that this supply room be placed out 
side the foheel building because ef the danger ef fire catching. 
Befere plans be made for oeastruotiens ef laboratory building 

these factors should be kept in view. 

It is also suggested here under the present ceaditimas 

ef laberateries ef this regdem that the storage and supply room 
*»y be replaced fey making a suitafele partition in the single 
practical room provided. This arrangement will fee femsifele in 
the scheels ef this regien where stren*th is net very high. 


Pftyfe; At 

One dark room fer iifl« science department is sufficient 
thl. r«. lUiwii k, Uk.r.t«r, 

,1,. fiOflU tl».lx ..o.si.»l *« 
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* tari: ram shauld be large eaeugh te accemedate 
fre* eliiht te twelve piplls at a tijae. la erder te de this, tke 
diaeniiems reqtilred are ajpreiiaately 8 by 12 feet with a small 

westibule at the eatraace te keep eut light while geing la and 
•ut* 

la the absence ef the dark reams, werk may be deae by 
making a space whidkx i ti os with the help ef curtains as, is done 
in seme ef the scheels at present* 

ItftgatifB ■<£.■Science laberaterlesi- 

Xa the higher seceadary scheels ef this regien ae 
oemsideratiea has been given te the lecatien ef science labera* 
terles in the seheel* As revealed la Chapter IV Table he.d, 45^ 
scheels are luivlag laberateries as part ef the main building 
but at eae end ef Idl and 40^ scheels are having science tabmxgtm aei 
laberaterlese as part ef the main building but surreumded by 
ether class reems« 

Frem the pelat of view ef teaching efficiency, ecenemy 
and ceaveaieace, it is desirable te have all the science 
la berateries ceaoemtrated in eae sectlen ef the building* If 
pessible, a single wing ef the building sheuld be utilised fer 
pturpese ef science laberateries* 

While planning fer the censtructien ef science 
laberateries maximum 9M9mt ef flezibllity shmuld be allewed in 
plans fer fey * future, the seheel may be a large 

erne er a small ene* ■ ' ._______ 

♦ Secendary Seheel Science Teaching By G.Ieff Phge 244* 
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th© >r©bl©M ©f acca*M©dati©ii in Higher Secondary schools 
of this region is very acuta, Therefore, it is suggested that 
science laboratories should be so planned as to allow any other 
subject 4(0 be taught there in with confort to pupil and teacher 
both* More convenient and econenlcal would be to provide a 
sufficient aunber of cabinets in the science laboratory instead 
of providing separate store and supply reoo. 

General soecl f lcatlons:- 

Suitable furniture is essential for the successful 

four 

practical work to be done by the students* Generally^stkxxx types 
of furniture is required in science laboratories. 

(i) Furniture required for denonstration work by the 
teacher* . 

(li) Furniture required for practical work done by the 

students* 

(ill) Furniture required for storage of chemicals and 
apparatuses* 

<iv) Special arrangment of furniture for preserving books 
and practical noto books of students and other such material* 

In the Higher Secondary Schools of the region as already 
investigated there Is no provision for separate demmnstration hall* 
In the ebsence ef dee.Mtretlen ball, ie«»»stpatlen verb may be 
cairie* en In the laberaterlea. But there laust be *e«»nstratlen 
tables fer that. DeMBstratles table sheuli be ef such a height 
fre* vhioh deaenstretiehs W »« visible te the students. 

Th. furalturc fsT ibYBldt r*Wi= 

Ordlharlly, feur wil 

dlrectsd study, ascusslen asd eijerUentatlen, 
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These tables I if pessible jaay be connected with gas and water 
taps» If it is net possible t® provide these facilities on every 
table, a large tgble aay be provided in the room to which these 
connections lay be lade* 

Ir schools having swill nnaber of students, physics and 
chenlstry class roois and laboratories nay be conbined* This nay 
be done quite satisfactorily* The physics nhon should have an 
anple supply of Instrunent and equlpnent cases with glass doors 
which can be Itched* The glass doors pernit display of equlpnent* 

Biology roon should also be qqulped with a denenstration 
table* The renaining tables for pupils nay be two or four pupil 
tables* These tables need not Recessarlly be connected with water, 
gaS or electricity. An anple supply of glass cases should be 
available for the purpose of display of mounted specimens of 
different kinds* 

Furniture for Chenistry Ro.o»tj=- 

Chenistry roon definitely requires a special type of 
furniture. Tables required for chenistry practical work must be 
provided with shelves and racks where chemicals for the daily use 
nay be placed. A pattern^ of the shelves racks used for the 
chenistry tables is attached in the end. These tables should hlso 
be fitted with gaS burners, water taps and dinks* 

As a fitter of fact schools of our region ard particular 
ly lacking in furdidiipo the use of chemistry laboratories. 
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Proper all#t»eiit af seats te the students is net possible in the 
absence ef standard size chemistry tables vbich is one cf the 
neat inpertant factor for the chemistry >ratic|jl. Four students, 
tve en eae side and two on the other side nay be aliened te work. 
This will aliso fj^cilitate the arrangment of chemicals and proper 
supervision of practical work by the teacher. 

&■ list of standard furniture requirements for physics 
Chemistry and Biology laboratory each for a Higher Secondary Schools 
prepared by H/S Shrivastava and Co. Telipura, Sitabaldi, Nagpur 1, 
is given below* 

(Equipment for a class of 40 Pupils) 


StKo* Name 

Size 

Quantity 

1. Physios and Chemistry 

12» X 5* X S‘ 

6 

practical table 



2. Biology Practical T^ble 

12* X 2i* X 2i' 

10 

3. StMls fer practical Work 

60 

4* Store ilmirahas 

73” X 3«” X 10" 

5 

with sliding doors 



5. Counter Almirahas 

• » X 7' X 1*,4' 

1 

Almirahas 

X 4' X 1i' 

6 

7» Tables 

4’ X 3i' X 2i' 

6 

6. Notice Board 

3‘ X 2” X 2’ 

1 

9. Demons tratl on table 

12* X S' X 3' 

1 

10 .Chart stand 

- 

2 

11 . Show oases 

4* X 2* X 2i' 

4 

12 . Lecture Theatre 


1& 

furniture aa P®n strength ef class 


13 « Sinks 


2 per table 


J 
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Shelves and cup beards are essential. These »ay be 
ilstrlbuted between the laberatery and the preparatien room. In 
laberateries it is desirable t® have sene cup beards fitted with 
glass frents. Glass frented cup beards are alse useful fer 
displaying specinen, 

A useful sl^e fer apparatus cup beards fer laberateties 
is abeut 7 feet high with a betten sectien 1 feet 9 inches deep 
with weeden deers and a tcp sectien 1 feet 3 inches deep, with 
glass deers. One cup beard should be provided with leek and key 
fer the storage of valaueble or dangerous Material. 

Storage of appratus should be nade in the cup beards 
which restrict the accunulatien of dust. In our region at present, 
kke nudber of Higher Seo>.ndary Schools being very large, it nay 
net be possible fer the geveriment te provide ample furniture fer 
every school. Therefore, it is suggested that suitaMje prejectiens 
ef stone with cement may be made in the walls where apparatuses . 


which are net very cestly may be stored, I found in some schools, 
the prevision ef temporary Almirahas in the walls for storage 
purposes. One most important factor that should be kept in view 
is that the tables provided in the lab for experimental work may 
also be used for storage purposes. The under neath portion of these 


tables may be enclosed witli wooden pieces of unnsed wooden boxes 
and revetted by nails. This will help in economising the expenditure 
on furniture. One more point is to be stressed here that the 
purchase of furniture from standard firms is not possible for 
every school. Therefore, local dealers may be ordered for the 
furniture but care should be taken that the furniture made should 

of A i. B'kmvr Rkeuld not be given mere importance. 

beStandart siae.Out w^rd shew saeuia noi. ue s 
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labTatf ry Persanna^lfli^ 

A>s alre^^Ay discussed in Chapter V that th.e provision. 

•f Lab.Assistants and Lab. Attendants in the scheels of this 
refien is very Meagre. Steps are being taken by the Govt, in thibs 
direction. In the Questionnaires xA returned, following suggestion 
was given by the lecturers and teachers af seven schools. 

It is suggested that special training courses should he 
started In the training colleges of the region where persons 
desirous of taking up this profession may be trained. The 
MiniMUM qualification for admission to this training should be 
Higher Secondary Pass with Science. 

Till the provision of these lab. assistants is not 
Made, work in the laboratories should be taken by the students m£ 
offering science subjects. Special prej^erence in internal 
assessMent, should be given to the students offering themselves 
for the work in over time. It is further proposed that lecturers 
dnd teachers holding the charge of labiratories may be offered 
•OMO special allowance for extra »esp@nsibillty that they are 
shouldering. 

Laboratory assistants and laboratory attendants are 
two different types of laboratory personnels. From the datas 
oollectei through the questionnaires it is concluded that 

provision of one Lab, Assistant for all the three laboratories 
t3L the school and one lab. attendant for each laboratory of 
science should be made. Some times problems of non cooperation 
ILrise amongst lab. personnels where provided. The reason is that 
Itkelr duties are not clearly distinguished. A number of duties 
as suggests* f.r lab. assistant lu tbe sec«B*ary sehsels ef 

England have been given in Chapter V, ^ 
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lAbwatory Aisistants sheuld be rdspunsible for 
Maintaining different records i.e. consuiption, Breakage and 
purchase etc* concerning laborateries# Iiaboratory attendants 
should be responsible for Maintaining neatness and cleanliness 
of apparatuses also for placing the Material at the proper places* 

It is also suggested that in the a^s*nee of iMnediate 
provision of these laboratory personnels, soMe contingency 
servants aay be eMployed for lab. assistance. But strict watch 
should be kept on then while assigning duties to then as they 
being quite raw hands, May cause any damage. 

EiaamftUafi airngsir-. 

Science material requires special care in its preserva^ 
tion and storage. There are chemicals having different properties 
as well as apparatuses of different types. Some definite system 
or classification must be followed while storing them. The matter 
has been discussed at length in Chapter VI. In the schools of 
this region classification of apparatuses is followed. But differen' 
systems are followed in different schools of the region. From ay 
experience as a teacher of science I envisage the following scheme 

fitr the storage ®f apparatuses. 

^paratuses in physics aay be divided in to three types. 

1 , Apparatuses toed for practical work to be done by 

individual students. 

2^ to be used for demonstration purposes in the 

teaching of scimnee by the teacher. 

3, Other apparatuses of permanent nature. 
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th© STiceessful conduct ®f laboratory it is 
essential that little tine should be ppent in issuing apparatuses 
to students* One cup Beard or AlMirg^h should be reserved for the 
ifctorgge of Material used for different experiiiexits* If it is not 
possible, experiaents with all the necessary apparatuses should 
be arranged on tables* One slip containing Material arraqged for 
every experiisenti should be p^^sted near the experiMent. 

Now other almirahas should be used for storage of 
denonstration apparatuses* These apperatuses May be arranged 
section wise ±k i*e* heat, light etc. Other reMaining apparatuses 
May be stored in separate alMlrahs. There are soMe apparatuses 
of delicate nature which should be storid in Cg^ses and covers. 

Similarly chemicals should also be stored following 
some definite classification. Chemicals to be used for analytical 
work should be stored in a separate almlrah* Re agents to be used 
for analytical work May be arranged ©n the tables. If chemistry 
tables are fitted with shelves and racks, re-^gents may be 
Mrranged on them other wise, they may be arranged simply ©n 
tables in rows* Various types of classification followed by 
different schools have been discussed in Chapter VI. Amont these 
types, V type is better than other types. Care should bo taken 
while storing the acids, k separate almirah may be used for them. 
Acids may be stored in big Acid containers and covered a wooden 

fraMes for safety. 

GoaauMBtion and 

It has already been discussed under Chapter VI that 
omnsuMptiom and breakage is dtiftMttn l yx xf definitely a problem 


for lab. iMCharge* 
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There is ne previsien in this regien fer realisation of brealcage 
charges by students# The system ef depositing cmutien money is also 
hot in practice in this region. But definitely it is a system 
that consumed material must be verified by head ©f the Institution 
and broken material must be written off by heg^d of the Institution* 
Writing off is not so easily done by the Principals. Limit of 
writing off the material by Principals is also not clarified. 
Bellowing smg^lmu suggestions are given to solve this problem of 
consuraptien and breakage, 

t. Lab. incharge must be given some power of writing off 

the articles of Some limited value. 

2, Realisation of breakage charges by students should be 
permitted in the schools# The amount so realised should be 

litx utilised for replacing the article broken. 

3, The system ©f depositing caution money by students 
should also be broughtin t© practice. The mmount to be deposited 
should be fixed by the Government. 

4, Separate Registers should be maintained for consumed 
fuAd broken material. 

The entries of these registers should be Countersigned 
by the Principals at the end of the session while doing annual 
stock verification# 

Purchase and RecordinKlr-. 

The system of purchase of science material as mlready 
discussed in Chapter VI is uniform in all the schhols of this 
region. There ariseg difficulty in purchaiing standared quality of 
material bocwse of tho lack of knowledge ef standard firms dealing 


in science material. 
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it 1. sussette* in this resjhot tlat . list .f the 8tana.r« flr« 
h« prepared and he sent te selenoe teachers ot all Ihe Higher 

Seconiary sch®®ls« 

It is als® same times tetter t® maintain purchase 

melatiana with seme standard firms and always place wi 

them only. In case standard quality is net supplied hy these 
firms, scheels will have a chance of complaining with them a 

warning the. for future. 

Li*t 4f minimum requirements for iigner o 

d Ion r>«t with the teachers ef science. 

having science courses s a t by M P Beard ©f Secondary 

Th, steps shsPli he tshsn In this respect hr 

I, nat<5 for all science subjects. 

Iducatlen, to prepare such lists for 

*• the Govt, of while 

It is also suggested £o the u 

allocating budgets f different schools, care 

cenctlcn snch a.onnts tc pev Higher Secendarp H^cls as 

.„t thclr l-.*lat. ' ; 

t. sa,. th. prchls. .1 CHhlpneht 

Ih. teachers .£ sclsnce sh«ild prepare an .,nl,.e 
, „t the ssd sf the sessl». This lnr.nt.rp sh^id Inclnd. 
invsntarp ssseLn. 1>« 

nns requlrsnents ^ 

teachers sh.^ 
purchase of sonie ar 
is hiljaw. 

Chaster VI by the datas collected 
It has been revealed in Chapter oy 

estlannalrnn that .pst» •! “l-^tnlng rec.rd, 
thr«gh th. qn«to ^ «. syst*. ar. 

dllfers frM schMl t* *'* • tos. .1 ..•“t"**! 

. f,T recrdlng pnrehas. .I;^s..»h 
1» practice in this region 
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^ son® schools Material after purchase is directly 

handed over t© incharge of laboratory and entries are nado 
direct in science stock registers. 

2* In sone schools a central stock register is maintained 

by the school effice and the material purchased is first entered 
in that register and then issued to separate departments. 
S^epar|mental incharge then makes the entries in tia his stock 
register. 

Ob 

Second system hu given above appears to be better 
from the point of view of the accounting procedure. It is 
tuggested here that a definite system of recording material 
purchased should be enforced by the Govt, in all the Higher 
Secondary schools ®f this region. 

Stock fleglstergt- 

fkMyittwyf The system of maintaining stock registers 
also differs from school to school. Ho definite pettern is in 
practice. This creats difficulty for the incharge of the section 
Suppose one science teacher is transfemred from ene school to 
another he will have ^o learn new methods of maintaining stock 
registers* This creats difficulty at the time of handing wbsjx 
OP taking over *f the charge. Therefore it will always be 
better if the stock register maintained in diffint schools of 

the region are of one single pattern. 

It happened to xu me to see the stock register 

sold by M/S Asa Ham Balde© Dass & Sons agra which 
appear to be of much utility in the schools of this region* 




HrIh entries tt be nade In a tteck register ®f science are 
given in the fera ef celuans here uMer* 

Steck beek ©f --— 

Naae ef Article-—-.---— 


•M» «l»M» «■» •» MW <» ■)■ em M «l 

S*N* Date ef 
issue* 

Nature ®f 
Article 
with spl, 
discriptien 
£f any. 

Quantity 

purchased. 

Santa 

Rs. H.P 

Initial ef 

teacher 

lnchar|e. 

1* ♦ Ht • 

3. 

t 

1 

• 

1 

1 

1 

• 1 

to 1 

f 

1 

1 

1 

6. 


Intial tf Quantity brough 

Head of femrd from 

Instituien perevieus year 


Tetal 
T|j|antity 
tn hand 


Quantity Balance 
censumei left in 
stock 


MURV l» •» iXR M* MK ^ * 

7. 


8« 


9. 


10 . 


11 


«|# 4 W MllJHrt M 


Inttiil #f person 
Checking the stock* 

Renarks* 


12* 

13, 



One Mrs >attsr» rf 


stsok rejlstsT »s givsn iy Kakkar 


and Delhi is 


and 0*. igra, lueknsw 














" 81 " 


Stttck book of' 
Name of article—— 


S.N* Date* Particulars* Quantity. Bate. Amount. Issued Balan Rks. 

or ce« 
eonsumed 

1. 3. 3. 4. 5. fi. 7. 8. 9. 


Maintenance ef separate registers f®r censumptlon and 
breakage is also essential. Entries in these registers should be 
made monthly. At the end of the session these entries in total 
should be entered in stock register and balance tallied. 

In this way this chapter has dealt with the iipertance 
suggestions fu which can easily be carporated in the schools 
of this region in the various aspects of laboratories. 
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CHAPTER-IX 

-lSfiflgIU^l]lg-.g_ejiErks an4 scope f ar_ further research) 

' In the previeus chapters, »y efferts have teen t« explere 

the conditiens ®f science laherateries in the Higher Secondary Scheels 

« 

af this region regarding all their aspects. It has also been tried 
to Sind out the problems arising there of and giving some practicable 
measures to solve the problems* This fact is to be taken Into 
consideration that the realiablllty and validity of the vork depends 
on the size of the sample under examination. 

I feel that the problem in hand requires a more Intensive 
study in its various aspects. There had been various factors which 
stood as a stumbling block in the way and I had to over come them. 

If the conduct ©fthis work be sponsored by the Govt, it self, much 
fruitful results can be obtained. As a matter of fact every aspect 
of the problem in hand requires a study to a greater depth to which 
I might not have reached. 

In the light of the importance of the problem in the 
present scientific era of education, it will be desirable to suggest 
here to the |Ovt. that this work may better be done by a janel of 
experts in the subject. Particularly when very little work has be® 
done in this field of education in this country. 1 failed to get 

9 ^ny previous research work in this subject* 

I have tried to view the problem as a sifgle whole which 
have naturally shortened the field of my approach in the work. Better 
would be to touch one single aspect of the problem at a time. I 
haVe experienced here th^t the problem can better be studied by 
analysing it into parts* 
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Jot example it the study Is made simply atout the huilding fer 
laberateries la Higher Secondary Schools el this region, much 

jbrutMul results can be achieveA, 

Study of building condition has been done in chapter 

in of this worh but It 13 not sufficient In Itself, It requires 
a large supplement to mahe it complete. I have not dene s. on 
account of the little time at disposal and also the limitations 
.1 the questionnaire methods. He doubt, I have supplemented the 
ttM field ef ,uestiem«lres by may personnel visits to 
laboratories. But the number of laboratories visited vas only 

to be small corre 3 ponding%e jurlsdlctlen of study. 

uhloh appears te be small coi e ^ 

It is my persenal ’ 

.1 ...nulre an immediate attention ef the Oovt 
■RiTiiiiinit furniture recjuir xa-i 

Building an I tave cited the varleus suggestiei 

f»r iiiDrtve»entSe In chapter K* a. + 

^ ^ 4-4 are ®f the Ullvuin tw© types. 

I fer the problem. suggest 

1. Leng tern suggestions. 

2. Short term suggestions. 

It least the shert term suggestiens can be imme 
I^lemented and leng term may be tahen enuards In tbc fer. ef 

prelects. 

It will Be a matter ef great pi a 

la tuture. It vill be greatly helpful 

,.rh ^..ahlng in t^e Higher - 

“ r;!.-“ 

a whole in jeneral* 
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